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Records dynam! is of moving engine 


@ At Caterpillar Tractor Co., research engineers are 
constantly seeking to improve performance of engines 
and components. To do so requires immediate, accurate 
data of dynamic phenomena. That's where the Brush 
Strain Analyzer comes in. 


expensive, consequently only the most reliable a 
precise instruments are used. 


With use of a resistance-sensitive pick-up, the Br 
Strain Analyzer provides a complete package unit! 
obtaining permanent records of torque, strain, vib’ 
In this test on tractor parts, strains are “picked up” tion, pressure and other variables. Write today ! 
with bonded electric strain gages. The signal is amplified further information. 
in the Brush Universal Amplifier and recorded instan- 


taneously on the Brush Direct Writing Oscillograph, THE GSrask DEVELOPMENT COMPAN) 


Other current projects in the “Caterpillar” Research DEPT. S-2, 3405 PERKINS AVENUE + CLEVELAND 14, OHIO, U5 
Cc i Repr ntati 

determining operating stresses in engine parts and © PIEZOELECTRIC CRYSTALS AND CERAMICS + MAGNETIC RECORDING ' 
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Cover—The XP5M-1 prototype of the Marlin flying 
boats, built by The Glenn L. Martin Company, 
demonstrates a short-radius turn through the use of 
hydroflaps. These hydroflaps are underwater rud- 
ders and brakes, developed by Martin engineers, 
which permit quick turns and fast maneuvering in 
restricted waters. Operated hydraulically from the 
cockpit, they are located on each side of the hull 
near the stern and may be used either separately or 
together when braking action is desired. 
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THE GUN! 


In a litthe more time than it will take search and development in the field of 
you to read these paragraphs, this all-purpose transports, Only aircraft 
105mm gun will have cradled comtoi specially designed to do the job, could 
ably to earth...ready for instant a¢ do it to such maximum advantage. 
tion. nd in little more time than that, Packets, specially engineered and rug- 
its gun crew...will have instantly gedly constructed to mect the needs of 
needed firepower. our unified air and eround forces, are 
The dependable C-119 Packet is the proving themselves in varied military 
post-war high-point of Fairchild re operations throughout the world. 


c ENGINE AND AIRPLANE CORPORATION 
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_ Duin 


Other Divisions: Fairchild-NEPA Division, Ook Ridge, Tenn. © Fairchild Engine Division, Guided Missiles Division, Al-Fin Division, and Stratos Division, 
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ILA.S. News 


A Record of People and Events 
of Interest to Institute Members 


March 16 Set As Date for 
Sixth National Flight 


Propulsion Meeting 


Cleveland Meeting Will Be Held at N.A.C.A.’s Lewis 
Flight Propulsion Laboratory 


ARD ON THE HEELS of the Nineteenth Annual Meeting of the Institute of the 
Aeronautical Sciences comes the Sixth National Flight Propulsion Meeting of 


the L.A.S 
scheduled to be held on March 16 in the 
Auditorium of the Lewis Flight Pro 
pulsion Laboratory, N.A.C.A., Cleve 
land 

John H. Collins, Jr., Assistant Chiet 
of Research, Lewis Flight Propulsion 
Laboratory, N.A.C.A., and Chainnan of 
the Cleveland-Akron Section, has an 
nounced that several interesting themes 
are being developed by the local Section 
for presentation at this meeting 

World conditions and the nature of 
the subject matter have made it neces 
sary that the attendance at the two ses 
sions during the day be restricted to 
members who are American citizens and 
who possess active clearance by either 
the Air Force or Navy to receive con 
Institute mem 
bers will receive a general announce 


fidential information 


ment of the meeting and an application 
for clearance. Those desiring to attend 
should return the clearance form as soon 
as possible to permit adequate time for 
processing. Also, the size of the group 
must be limited to the capacity of the 
Laboratory’s Auditorium. 

The Registration Fee will cover the 
cost of transportation by bus from the 
Hotel Carter to the Laboratory and re 
turn, as well as the luncheon to be served 
at the Laboratory. 

No clearance will be required for the 
evening session of the meeting at the 
Hotel Carter. The evening program 
will include a reception and a dinner 

Mr. Collins, as the Cleveland-Akron 
‘ection Chairman, will extend the 
official welcome to the Institute 


Under the sponsorship of the Cleveland-Akron Section, this meeting is 


members and guests who will attend 
this meeting. The other Section Officers 
and general membership will be on hand 
of course, to act as hosts for the visitors. 

As a matter of information, the 
Officers of the Cleveland-Akron Section 
are: Chairman, Mr. Collins; Vice 
Chairman for Akron, Dr. Robert S. 
Ross, Engineering Specialist in Charge 
of Special Assignments, Goodyear Air 
craft Corporation of The Goodyear 
Tire & Rubber Company; Vice-Chair 
man for Cleveland, William A. Fleming, 
Chief of Altitude Test Chamber Branch 
of Lewis Flight Propulsion Laboratory, 
N.A.C.A.; Secretary-Treasurer, 
Morris A. Zipkin, Engineering Specialist 
for Goodyear Aircraft Corporation. 
The total membership of this section is 
approximately 218. 

The first of these annual meetings, 
tagged the National Aircraft Propulsion 
Meeting, was held in Cleveland on 
March 21, 1946. Approximately 450 
members and guests registered on that 
occasion. Among the topics discussed 
at this meeting were: ‘Vapor Lock and 
Pump Selection in Aircraft Fuel Sys- 
tems,”’ ‘Propellers for Aircraft Gas 
Turbines,” and “Aircraft Ejector Per 
formance.’’ Papers dealing with design 
and practical problems of jet engines 
and theoretical problems of jet pro 
pulsion were also given. 

Fourteen papers were presented at 
the Second Annual Aircraft Propulsion 
Meeting held in Cleveland on March 
28, 1947. They included such subjects 


Host at Propulsion Meeting: The Chair 
man of the Cleveland-Akron Section, John 
H. Collins, Jr., will extend an_ official 
welcome on behalf of the local Section 


as the design of gas turbine components 
and fuels for gas turbines. The evening 
symposium was devoted to a discussion 
of the performance of various types of 
aircraft propulsion systems by members 
of the staff of the N.A.C.A. Cleveland 
Laboratory. 

The Third National Flight Propulsion 
Meeting was held in Cleveland on 
March 19, 1948. The three sessions at 
this meeting covered gas turbine engine 
problems, a symposium on design prob 
lems of turbojet power-plant installa 
tions, and performance possibilities of 
aircraft engines utilizing gas turbines. 

On March 18, 1949, the program of 
technical sessions for the Fourth Na 
tional Flight Propulsion Meeting was 
concerned with aircraft jet-engine com 
pressors and gas turbines, aircraft jet 
engine combustion, and aircraft jet 
engine thrust augmentation and con 
trols. 

A general session touching upon tur 
boprops, modern propeller refinements, 
rocket-powered missiles, and atomic 
energy for aircraft was presented at the 
Fifth Annual Flight Propulsion Meet 
ing on March 24, 1950. Two other ses 
sions included lectures on turbine 
powered aircraft and ice protection for 
gas-turbine-powered aircraft. 
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Aireraft Gas Turbine Labora 
torv, General Electric Company, was 


dedicated on November 14 to the mem 
ory and honor of the late Dr. Sanford A 
Moss (1872-1946), who not only created 
the 17 
vears ago but who later won aviation 
as the “father” of the turbosuper 
charger The dedication 
attended bv U.S. Air Foree and 
Naval officers, company officials, civie 
of the 


forerunner of modern turbojets 


ceremonies 
were 
leaders, representatives 
press. 

In his formal address to 
blage, Mayor 
AF Research 
Development, U.S.A.F., stated Phe 
\ir Foree and G-E de 
velopments in the laboratory and on the 


the 
Donald L 


ol 


assem 
Putt, 
and 


Gen. 
Director 


now have new 


drafting boards which show promise ot 


periormance not considered possible 


or 3 vears ago gas turbine 
laboratory will provide the necessary 
facilities for the final development 
and testing of these newer gas tur 
bines.’ 


Dedication Speech 


Charles E. Wilson, 
General Electric Company 
Office of 
the dedication speech 
credited 


then President 
Dire 
Mobilization 
In he 


with being 


now 
tor, Defense 


just ordinary man 


SHOWER BATH: fier 


the exhaust gases 
re measured for temperature and pressure 
mith (shown above) in the main exhaust duc 
100° F. hetfore ine sent into the silencers at 


EERING 


COMBUSTION TEST STAND 
MAIN CONTROL ROOM 
FULL SCALE COMPRESSOR TEST STAND 
SCALE MODEL COMPRESSOR TEST STAND 


EBRI 


AR Y, 


G-E Aircraft Gas Turbine Laboratory 
Dedicated 
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GENERAL ELECTRIC AIRCRAFT GAS TURBINE LABORATORY, LYNN, MASS. 


G-E’s LATEST The 


p ner turbin 
multi nevestmer } ( 
that ( and priceless ingredi 
ent” beh the dedication of any new 
eaking of the “industrial 
mosat of the many indivi 
dual cor ents going into the com 
ple iol le, he declared Phe 
desperat ities of war are met 
bv alm erhuman effort, and the 
meetin provides a rich bonus 
lor 1 roblems of a different 
ds On 

p hrouegl 

( om 1.80 

I | ne Le \ 


recently dedicated Ai 


ft Gas Turbine Laboratory in hich con 
ed is the most recent addition to the company 

er-plant industry 1 s¢ | ng 
and unexpected sort In concluding 
Mr. Wilson stated We are dedica 
ting it [the laboratory] to the memory 
of a man |Dr. Moss] who to me was 


tvpical of all of those talented and 


determined fighters for a better wav and 
i better life that are found not just in 
General Electric, by any means, but in 
all American industry 

Dr. Moss, who was a Fellow of the 
Institute, was the 1943 recipient of The 
Svivanus Albert Reed Award for ‘‘the 
development of the turbosupercharger 
which has made possible the high-altt 
tude operation of aircraft He was 
iwarded the 1940) Robert Colher 


\nn 


“outstanding success in 


Trophy jointly with the 
for 


\ir Corps 
altitude 
ving by the development of the turbo- 


upercharger.”’ He also received one of 
(G-E’s Coffin awards for his supercharger 
work Dr. Moss during his lifetime 
held 46 patents on superchargers, com 
pressors, and other mechanical de 
ces 
Testing Facilities 

he laboratory, begun in 1946, is the 
latest addition to the multimillion- 
dollar aircraft gas-turbine test, develop- 
nent and production center it the 
River Works, Lynn, Mass. It is a com- 


ponents testing laboratory with facilities 


or full-scale and scale-model testing ol 
compressors and combustion systems. 
lurbine testing, both scale-model and 


full-scale, at present is conducted else- 
the center Phe laboratory 
250 ft. long and 120 ft 


where in 


building is 
wide 
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Compressors Tested 


The heart of the laboratory is the 40 
hy 10-ft. evlindrical steel tank in which 
compressors for future 
engines are tested. The tank is insu 
lated on the compressor inlet side with 
polished aluminum 


experimental 


eight lavers of 
sheets 

The high-temperature, high-pressure 
discharge section is insulated on the out 
The 


compressor test stand operates either 


side with 4-in. lavers of glass wool 


closed or open evele, and airflows of 320 
Ibs. per sec. can be handled. Altitudes 
up to 70,000 ft. can be simulated, and 
100°? to 

Present 
equipment 
temperatures ol 


temperatures ranging from 
4100°F. can be attained 
eall for additional 
will permit 


plans 
that 
900 °F 

Compre pert rinance under simu 
lated flight conditions 
Mach Number 1 
gated 


approaching 


ean also be investi 


Control Room 


In the main control room, air-con 
ditioned and sound-insulated, readings 
are taken from more than 700 different 
instruments during the course of a single 
test. All airflows and temperatures are 
measured in triplicate. Some of the 
other recordings inelude air 
blade 


blade clearance 


pressures, 
strain, vibration, and 

Phere are 250 control 
Warning lights and horns 
caution operators when pressures and 


torque 
valves alone 


temperatures are above or below pet 


missible limits in the various sys 
tems 
INSTRUMENTATION: /» the main control 


the compressor by taking 


a single test in G-E’s 


performance 


during the course of 


room 
readings from more than 700 different instruments 
Atreraft Gas Turbine Laboratory 


= 
= 


TESTING FACILITY: The largest of the new G-E Aircraft Gas Turbine Laboratory's test 
stands is the full-scale compressor test stand (shown above). Altitudes up to 70,000 ft. can 
be simulated, and temperatures can be varied from —100° to +100°F. Two steam turbines 
operating in tandem, with a maximum power output of 40,000 hp., serve as the prime mover 
for its operation 


More than 30 men take readings and Combustion Test Stand 
check on the equipment. Equipment 
operators on the main floor and in the 


basement receive instructions from the 


The combustion test stand can be cut 
in directly on 
and can be supplied with air discharged 
control room over sound-powered “‘in by the compressor. It can burn 
fuel at the rate of 50,000 Ibs. per hour 
and permits operation of complete com 


the closed-cvele system 


test 
sets. 


Semihourly readings are 
relayed to a central recording station 


tercom” 


bustion assemblies over a range of pres 


(shown above), a score of men record 


sures from sea-level atmospheric to 250 
The exhaust 
measured for temperature and pressure 
distribution after the gases are released 
from the combustion chamber 


Ibs. per sq.in. gases are 


Phese 
vases are then passed through a water 
“bath” to lower the temperatures from 
1,800° to below 400°. before being dis 
charged through 50-ft. pipes to lour 
Maxim 

building. 


outside the 
exhaust 


located 
Once the 
efferent pipes, or air ducts, it expands 


silencers 
enters 
and loses velocity. The silencers com 
plete the job of controlling the deafening 
noise resulting from the operation of the 
test stands and send the gases into the 
sky. 
The Future 

Looking toward the future, this labo 
ratory, fundamental re 
search, will be a testing ground for new 

turbine 

words of 


devoted to 


conceptions in 
or, in the Charles I 
Wilson: “We expect science and tech 
nology to keep pounding away at out 
horizons; we expect them to shoot for 
the moon... 


power plants; 


Phe eyes of most of us 
are constantly directed to the dazzling, 
unknown future.” 
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(Top) A portion of the collection, devoted to experi- 
ments carried on at Auburn between 1918 and 1929 


(Below) General view showing approximately half of 
the exhibit. Full-size rocket in the foreground is type 
used in experiments of 1936-1938. 


The 


Robert H. Goddard| 


The Robert H. Goddard 
Memorial Exhibit, madc pos 
ible through the donation by 
Mrs. Esther C. Goddard of the 


ibrary and apparatus used by (; 6) | I; 
er late husband, has now been \ 
tablished as permanent iM ( 


part of the Aeronautical At i: 
chives of the Institute i If: 
lo mark the opening of the 


xhibit on December 1, 1950, a pe 

buffet luncheon and receptior 
vas held at the Institute build % 
ing, at which time Mrs. God 

dard officially turned over the : 
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Memorial Extiibet 


exhibit to the LA.S. The re 
ception was attended by 
friends and admirers of Dr. and 
Mrs. Goddard, some of whom 


4 


RO BER bee had worked with Dr. Goddard 

A number of members of the 

? American Rocket Society and 

: members of the I.A.S. staff 
4, were also present. 


The Robert H. Goddard 
Memorial Exhibit, as well asthe 


: rest of the Aeronautical Mu 
seum, is open to the public 
from 10:00 to 4:00 on week (Top) This panel illustrates the fact that the German V-2's 
; pe incorporated many of Dr. Goddard's ideas and inventicns. 
‘ ie (Below) Centered around a picture of the successful L-14 
& wt launching, in 1937, are displayed items connected with 
: Bt Goddard's work at Roswell, N.M., 1930-1941. 
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Frank Piasecki, President 


comed the members 


Activities and Events of Interest to A.H.S. Members * > Pre-Forum Meeting A mecting oj 
members and officers of the Americar 
Helicopter Society was held recently i1 


ie FIRST 1950-1951 EASTERN RI The big advantage of the rooftop the Morton, Pa., office of Frank N 
GION MEETING of the American heliport, he told the A.H.S., is that it is Piasecki, President of A.H.S., at whic 
Helicopter Society, held recently at the permanent 1 does not ‘‘lose out to the it was voted to consider holding the 
engineers’ Club, Philadelphia, heard encroachment of real-estate expansion, Seventh Annual Helicopter Forum it 
Clarence Belinn, President of Los Ange change of zoning laws, and other obvious Washington in 1951. 
les Airways- America’s pioneer heli factors In deciding to break away from the 
copter air-mail service declare the heli He admitted that the helicopter oper precedence of having the Forums it 
copter as “the logical answer now, and in ating in thickly settled areas is “‘still a Philadelphia, it was felt that greater 
the near future, in solving the short-haul nuisance mut that it is tolerated be national attention would be focused 
passenger problem. .... = cause it has been accepted as a public both upon the Forum and the helicopter 
“The helicopter,” Belinn told the 130 necessit However,” Mr. Belinn 
A.H.S. members and nonmembers at the added, “we've got to think ahead and be Nation's Capital. 
dinner meeting, “1s the only vehicle that prepared for operation into center of the It was also agreed that the Militar 
cities, and the answer then is operation Services would be invited by A.H.S. von 
a from rooftoy hold a demonstration of helicopter fly 
i — matic spencer a . Looking into the future, Mr. Belinn ing, using the latest models, and that the 
vave, as his opimon, that the successful Smithsonian Institution would be re 
ak S00 passenger-carrving helicopter would bx quested to provide static displays 
° in the category of something “like the Mr. Piasecki agreed to name com Kar 
He added that surveys he has made Lockheed tra -with two engines, mittee chairmen to work out the addi cipi 
would indicate that about 67 per cent of able to carry ten or more passengers tional details for the Forum in Wash Awi 
all future air traffic will take place within about a Web. aircraft. and with ington and the Military participation com! 
this short-haul area particular emphasis on the blades so It is tentatively planned to have the § mec 
“At present we serve about 5,000,000 that if one is damaged or lost. the Forum during the latter part of April. : ae t 
people in the Los Angeles area and move ‘copter ts still under control and oper Phose present at the meeting were: § ses 
about one-third of the mail in the area able Frank N. Piasecki, President; T. R  ™l 
we cover,” he said. “Our records “Actually, night now, for commercial Pierpoint, Secretary; R. B. Lightfoot t we 
show that better than 74 per cent of operation,” he continued, ‘we've got to New England Region Vice-President : —_ 
the mail we carry is expedited 17 to 24 build helicopters that are simpler and re H. 5. Tremper, Eastern Region Vice: § 98 
lacie * quire less maintenance and fewer modi President; R. Allen Price, Great Lakes \ 
Mint fications. We're making progress in Region Vice President ; Bartram Kel 
via the helicopter is near in New we particularly in instrument con 
predicted that, in 10 vears (if the mili Raster Region Vice an¢ 
tary demands do not take up the output arranged the suc tirs 
of helicopters), the helicopter would be which brought A.H included is t 
self-sufficient, without the need for Post member , & outside the Philadelphia Monroe Brown, Llovd G. Curtis, Elliot } the 
Office mail subsidies, carrying passen area, ink u lit e Robert Hellisen, of the Daland, C. W. Lefever, Don Ryan ? bei 
gers up to the 200-mile mark. New York Port \uthority » Fepresenta Mockler, H. of 
) tives of C.A.A Major A. DeLalio \ Roxor Short, Paul H. Stanley Ste 
. \fter 3 years of operation, Mr. Belinn and Comdr. Frank Erickson, Naval Ait Burke Wilford, and Paul Thomas 
iS Now convinced that the rootlop land rest Center, Patuxent River, Md. E. HUBER 
ing is most desirable for helicopter ma 
operations col 
“We've made our initial step in this _ 
respect,” he said, “in getting the Pacitic . 
Tentative Plans for Seventh Annual Forum An 
plan the building of a 200 it _ square word that has been received on the plans for the Sev = 
rooftop heliport on their new building in Helicopter Forum indicate that April 96 . oy es M 
the heart of Los Angeles.”’ He also AN 
~ to set aside. The procedures of the last few years wi | 
added that a long-range airport-plan r bably be followed, with two days of lectures and the third Jo 
recent] changed to heliport plan f M 
ne ‘ pk 3artram Kelley has accepted the job as General Chairman of th be 
5 1 chairmen of the subcommittees are being chosen. They Bc 
care of the diferent phase of the Forum, such a plar : th 
In accordance with the cooperative ning the sessions, selecting and inviting the guest speaker 9 i 
management agreement between the I.A.S (rat Ina publicity There will also be committee forme to 
ind ALH.S. announced last April, the of the formulation and p iblishing of the Forum Proceed- ar 
Ri VIE Ww will be the medium through which 
AHS news items are published. Col 1 as the details are settled, a notice will be sent to al ne 
cle voted to such items will appear of the Society in 
from time to time in this section of the a 
magazine as they are received._-Ep 
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Dr. Theodore von Kérmén. 


von Karman Wins British Medal 


rhe presidents of the eight major engi 
neering societies of the United Kingdom 
have selected Dr. Theodore’ von 
Karman, H.F.1.A.5., as this year’s re 
cipient of the Kelvin Gold Medal. 
Awarded every 3 vears for outstanding 
contributions to engineering science, this 
medal commemorates the achievements 
in this field of Lord William Thomson 
Kelvin (1824-1907), British mathe 
matician and physicist. This medal 
was first awarded in 1920; however, it 
was not presented between 1938 and 
1947. 


Among the eight scientists who have 
received the medal are Guglielmo Mar 
coni of wireless fame; the late Nobel 
Laureate physicist, J. J. Thomson; 
and Sir Frank Whittle, creator of the 
first turbojet engine. Dr. von Karman 
is the second American to be entered on 
the list of Kelvin medalists, the first 
being Elihu Thomson, famous pioneer 
of electrical engineering in the United 
States, who won the award in 1923. 


As is a well-known fact, Dr. von Kar 
man has been accorded honors by many 
countries. Briefly stated, these honors 
include six honorary degrees (four from 
European universities and two from 
American universities) and numerous 
awards, such as the 1941 A.S.M.E. Gold 
Medal, The Sylvanus Albert Reed 
Award for 1941 from the Institute, the 
John Fritz Medal for 1947, the 1948 
Franklin Medal, and the U.S. Medal of 
Merit in 1946. He is an honored mem 
ber of more than a score of scientific so 
cieties, in addition to being an Officer in 
the French Legion of Honor. 


Dr. von Karman is presently Honor 
ary Professor, Columbia University, and 
Chief Consultant to the Aerojet Engi- 
heering Corporation, which he founded 
in 1942. He is also Chief Scientific 
Advisor to the Arnold Engineering De- 


NEWS 


velopment Center of the United States 
Air Force and Chairman of the Scientific 
Advisory Board, U.S.A.F 


Lear Wins Collier Trophy 


On December 15, William P. Lear, 
Chairman of the Board and Director of 
Research and Development of Lear, 
Incorporated, was awarded the National 
Aeronautic <Association’s Robert J. 
Collier Trophy for 1949 by the President 
of the United States. The citation 
read: ‘‘For his outstanding achievement 
in the development, perfection, appli 
cation, and production of the Lear F-5 
Automatic Pilot and Automatic Ap 
proach Control Coupler System which 
makes possible the safe landing of jet 
aircraft regardless of extreme weather or 
visibility conditions.” 

The F-5 Automatic Pilot and Auto 
matic Approach Control Coupler Sys 
tem, developed by Lear, Incorporated, 
under the leadership of Mr. Lear and 
under the auspices of the All-Weather 
Flying Division of the Air Materiel 
Cominand, is the first such device to be 
accepted for use in jet fighter aircraft. 
The Air Force has awarded the company 
multimillion dollar contracts for the pro 
duction of this The impor 
tance of this new development, the cul- 
mination of 6-years’ experimentation, 


system. 


can be appreciated by the known diffi 
culty of flying jets on instruments and 
the improbability of landing them in 
closed-weather conditions. 

This electromechanical device auto 
matically holds an aircraft on any pre 
determined course at any altitude and 
also permits the pilot to alter this course 
at will. Although the F-5 1s 1 cu.ft. in 
size and 36 Ibs. in weight, the 48-vear 
old Mr. Lear claims that the Lear Auto 
matic Pilot will fly anything from a 
Bonanza to a B-36. 

Mr. Lear, an Associate Fellow of the 
Institute, has invented and designed 


Victor E. Carbonara. 


many necessary and useful items in the 
fields of electronics, mechanics, radio, 
sound, and aviation. His initial inven- 
tion was what is said to have been the 
first practical automobile radio; it was 
ultimately sold to Motorola. In 1940, 
William Lear was presented with the 
Frank M. Hawks Memorial Award for 
the design of the Learmatic Navigator. 


Square D Company's Kollsman 
Division Sold; Victor E. 
Carbonara To Be President 


F. W. Magin, A.M.I.A.S., and Glen 
I. Swanson, presidents of Square D 
Company and Standard Coil Products 
Company, Inc., respectively, have an- 
nounced that Standard Coil Products 
has acquired Square D’s Kollsman D1- 
vision. 

Although the terms of the contract 
were not announced, the purchase price 
was said to be in the neighborhood of 
$5,000,000. This includes the Kolls 
man plants and other physical assets, 


William P. Lear, 1949 Collier Trophy Winner. 
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NEW 


ROTORette 
LOAD SENSITIVE 
ROTARY ACTUATOR 
with 
ADJUSTABLE 
POSITIVE 


Here it is. 


One of the most compact 
aircraft actuators meeting all military 
requirements—the ROTORette, adopt- 
ed for application on the F-84E, F-84F 
and F-94C. It is ideally suited for valve 
or damper operation. Compactness and 
light (little 
pound ) make its use mandatory where 


weight more than one 


space or balance is critical. 


Limit switches are load sensitive and 
adjustable for any value up to 50 
pound-inches. Motion between travel 
limits is controlled by externally ad 
justable positive stops, causing a reac- 


tion on the load limit switches. 


D.C., the 
ROTORette is available in two models, 


Operating on 26 volts 
one of which can incorporate either a 
position-indicating potentiometer or an 
intermediate position switch. Both mod- 
els are qualified for compliance to 
AN-M-40 (Motor and 
Brake, including Filter), USAF-41065 
(Environmental for complete actuator), 
and USAF-41251 (General 
Mechanical Actuator Specification ) 


Specifications 


Electro- 


Write for Bulletin 118. 


Note our 1414 CHESTNUT AVENUE 
new address HILLSIDE 5, NEW JERSEY 


HOLLYWOOD, CALIFORNIA + DALLAS, TEXAS « OTTAWA, CANADA 


ENGINEERING 


| located in the 
York City, 
tents, research, and development. 


Elmhurst district of New 
as well as its good will, pa 
The 
engineering laboratories and plants oc 
cupy an area of over 200,000 sq.ft. 

Victor E. Carbonara, A.F.I.A.S., who 
has been Square D’s Vice-President in 
Charge of the Kollsman Instrument 
Division and General Manager of Kolls 
man since about 1940, is now President 
of the new concern 

Mr. Carbonara was employed by 
Pioneer Instrument Company in 1925 
as a Draftsman. Within a year’s time, 
he was promoted to Assistant Chief 
Engineer, and 1927 he was Chief 
Product Engineer. In 1934, he became 
identified with Kollsman Instrument 
Company in the capacities of Chief 
Engineer and Factory Manager. Then, 
when Kollsman was over by 
Square D, he 
that firm 

Mr. Carbonara 
and 


taken 
vas made an executive of 


was born in Sardinia 
Master 
Mariner from the Nautical Institute in 
Genoa, Italy Iwo years after matricu 
lating at the Scuola Superiore Navale, 
Genoa, for Naval Architects and Me 
chanical Engineers, he was drafted and 
sent to the Italian Royal Naval Acad 
emy, Leghorn, from which he was grad 
uated in 1916. He left the Italian 
Navy in 1920 and attended the Scuola 
| Superiore di Commercio prior to emi 
grating to the United States in 1921. 
During his professional career, Mr. 
Carbonara has invented various special 


received the degree of 


processes and innumerable aircraft in 
struments. He has delivered many lec 
tures and has written many articles. 
Among a listing of his hobbies are found 
iycology, 
astronom\ 


microscopy, photography, 
telescope making, horology, 
cabinet working, painting, music, etc. 

Mr. Carbonara is a past-member of 
the I.A.S. Council, having served from 
1947 to 1949 


A.1.A.A. Elects |.A.S. Members 
to Posts 


Three Institut 
elected to serv 


members have been 
official capacities in 
the Eastern and Western regions of the 
Aircraft Manufa Council, Air 
craft Industries Association of America, 
Inc. 

Lawrence ID. Bell, I.A.S. Founder and 
Member, President of Bell 
Aircraft Corporation, was elected to 
serve as Vice-Chairman of the Eastern 
Region. 

Donald W. Douglas, 
and Past-President 
and Benefactor 
Douglas Aircraft 
been elected Chi: 


turers 


Associate 


I.A.S. Founder 
Honorary Fellow, 
who is President of 
Company, Inc., has 
inman of the Aircraft 
Manufacturers Council’s Western Re- 
gion. Robert E. Gross (A.M.), Presi 
dent and Chairman of the Board, Lock 
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ISC 


QUIETS 


Jet and Reciprocating 
Engine Test Cells 
ANNOYANCE 
COMPLAINTS 
| THREATS of LEGAL ACTION 


due to disturbing 


Interior of ISC Jet Aircraft Muffler 


The roar of jet tests need no 
longer be an aircraft engine 
and air frame manufacturing 
problem! 


Industrial Sound Control 
JET AIRCRAFT MUFFLERS 
AND PANELS 


cut the roar of jets to the level 
of surrounding neighborhood 
noises. 


ELIMINATES 
EXCESSIVE WATER 
CONSUMPTION 


Let us tell you how ISC engi- 
neering can quiet your opera- 
tion—in the test cell—on the 
airstrip. 
Write, wire or 
phone for further 
information. 


45 Granby St., Hartford, Conn. 


2119 Sepulveda Bivd., Los Angeles, Calif 
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Flying hospitals for evacuating the wounded...swift troop transports... 
ol : or giant all-purpose cargo carriers—new airplanes such as the Douglas C-118A bring 
d : new versatility to the Military Air Transport Service. The C-118A, 
a a soon to be in service, is the Air Force designation for the 
re, < DC-6A Liftmaster —a larger version of the famous DC-6 

—<j~en >, passenger transport. Flying payloads up to 30,000 lbs. at 

' ne 320 mph with a range of about 1,740 miles, the C-118A 

ee ~<a will do one-third more work than the C-54 at one-third less 


i- ' operating cost! Thus Douglas answers the need for a 


MILITARY AIR TRANSPORT SERVICE 


high-speed, long-range dependable military air transport. Meanwhile, 
on the drafting board and in the laboratory, Douglas engineers and research experts continue 
to pioneer new and more advanced aircraft in the direction of 


on 
DOUGLAS 


turbo-prop, jet and rocket propulsion. 


Douglas Aircraft Company, Inc. 


WORLD'S LARGEST BUILDER OF AIRCRAFT FOR 30 YEARS * MILITARY AND COMMERCIAL TRANSPORTS 


alif 
FIGHTERS ™ ATTACK PLANES ~*~ BOMBERS * GUIDED MISSILES * ELECTRONIC EQUIPMENT * RESEARCH 
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heed Aircraft Corporation, was elected 
Vice-Chairman of the Western Region. 

The terms of office are for the 1951 
calendar year. 


Three Student Members 
Win Contest 


Donald R. Lapworth, Student Branch 
Member, University of Detroit, won 
first place in the annual Continental 
Airplane Design Contest, while Student 
Members Bernard R. Martus and 
Vernald J. Smith were awarded second 


and third places, respectively. Mr. 


ENGINEERING REVIEW 


Lapworth received a personal trophy 
and $125 in cash 

The contest, open to all Aeronautical 
Engineering students in the University 
with the proviso that they use a Con 
tinental Aircraft Engine in the design, 


was judged on the basis of 75 per cent 


design score and 25 per cent the stu 
dent’s scholastic rating. The design 
rating was based 20 per cent on theo 


retical calculations; 45 per cent on air 


plane arrangement, structural feasibil 


ity, and engineering soundness; 20 per 
cent on ingenuity; and 15 per cent on 


overall neatness 


FEBRUARY, 


19351 


Judging the contest were Peter Alt 
man, A.F.I.A.S., Vice-President, 
nental Motors Corporation; Melvin 
Holderness, General Manager, Aero 
Activities, Inc.; and Dr. Frederick W, 
Ross, M.I.A.S., Professor of Aeronautj 
cal Engineering, University of Detroit 

In addition to placing first in the 
Continental Airplane Design Contest, 
Mr. Lapworth also won the annual 
Citizenship and Scholarship Award, 
sponsored by the American Legion Avia 
tion Post No. 257. This award is based 
on 50 per cent citizenship and 50 per 
cent scholarship and is open to all Senior 
Aeronautical Engineering students 


Carroll M. Aument. 


Carroll M. Aument 


Carroll M. Aument, A.F.I.A:S., 
passed away on November 25 after an 
illness of approximately 2 months. 

Mr. Aument, who was born in Stras 
burg, March 7, 1SS8S8, 
mechanical engineering graduate of 
Drexel Institute. From 1909 to 1928, 
he was associated with the automotive 
industry, first 
later as 


Pa., on was a 


as Technical Mechanic; 
Tester, Draftsman, and De 
and, finally, as Experimental 
the Chadwick, Pullman, 
and Brewster automobiles and the Mack 
Truck products 

Mr. Aument was first identified with 
the aviation trade in 1928 when he be 
factory manager of the Fokker 
Aircraft. Corporation of America. 
From there he went, in 1930, to Ameri- 


signer; 
Engineer on 


came 


can Airlines, Ine., as Division Manager 
in charge of engineering, testing, and 
Two 
years later, he joined the staff of The 
Glenn L. Martin Company as Designing 
Engineer on clippers and army bombers. 


overhaul of airplanes and engines. 


Necrology 


In 1935, Mr 
ant Engineer 


\ument became Assist- 
with Sikorsky Aircraft 
Division, United Aircraft Corporation. 
His first work at Sikorsky was concerned 
with new proposals for flying boats 
He did torpedo, bomb, and machine 
gun installation design on the XPBS-1 
four-engined flying boat and was then 
transferred to Chance Vought Aircraft 
Division, United Aircraft, to do the 
bomb bays on the XPBS-1. 

After Sikorsky, Mr 
Aument was placed in charge of all re 
visions on the 5-43 twin-engined flying 
boats. On the VS-44A four-engined 
he was responsible for the 
nstallation of the 

flight deck, 

wutomatic pilot, deicers, 
He also did the design 
work on the original Sikorsky helicopter, 
the VS-300. Subsequently, he was in 
charge of all ver 
tained to 


returning to 


flying boats 


design and main 


power plant auxiliary 
power plant 


anti-icers, et 


dors contracts that per 
ical matters, as well as 
t and simplification of 

with regard to lowered 


the improvemet 
production desig 
manufacturing This particular 
work covered the R-4B, R-5, and R-6 
Sikorsky helicopters. 

For several 
Mr. Aument 
Kenneth F. Tl 


costs. 


years prior to his death, 
Sales Engineer at the 
mas Company 


Walter H. Beech 


Walter Herschel 
President and Chairman of the Board of 
Beech Aircraft Corporation, passed 
away on the evening of November 29 
from a heart attack 

Born on a farm near Pulaski, 
on January 


M.I.A.S. 


Jeech, 


lenn., 
10, IS91, Walter Beech made 


his first solo flight approximately 23 
years later (in 1914) on a Curtiss pusher 
biplane. When the United States en 


tered World War I, he enlisted in the 
Aviation Section of the U.S. Army 
Signal Corps and for the next 3 years 
served as pilot, flight instructor, and 


Walter H. Beech. 


After his discharge from the 
barnstormed around the 
countryside for a time before joining the 
Swallow Airplane Company in 1922 as 
rest Pilot and Sales Representative. 
rhe following year, he was promoted to 
General Manager at Swallow, but in 
1925 he resigned to help found the 
rravel Air Manufacturing Corporation 
One of the outstanding airplanes to be 
designed by this concern was the Travel 
Air Mystery Ship, introduced in 1929 
and produced in 1930. The ‘Mystery 
5S” was a single-place, low-wing, open 
cockpit monoplane powered with a 
Wright Whirlwind 300 engine and cap 
able of speeds in excess of 200 m.p.h 
Chis ship won the 1929 Thompson 
Trophy Race and later carried Capt. 
Frank Hawks to new transcontinental 
and other speed records. 


engineer. 
service, he 


In 1930, a merger was completed be 
tween the Travel Air 
Curtiss-Wright Corporation. Mr 
Beech, who had formerly been Travel 
Air's President, stayed on as President 
of Curtiss-Wright Airplane Company 
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and Vice-President of Curtiss-Wright 
Corporation. He left Curtiss-Wright in 
1932 to form the Beech Aircraft Com 
pany, which in 1936 was succeeded by 
Beech Aircraft Corporation. He 
startled the aircraft industry by intro 
ducing the Beechcraft cabin biplane with 
negatively staggered wings and fully re 
tractable landing gear. World War II 
saw the factory operating on a full war 
time production basis, manufacturing 
among others the AT-7, AT-10, AT-11, 
and C-45. The Bonanza 1s one of their 
more recent pre ducts. 

Walter Beech is credited with design 
ing the first commercial airplane with a 
completely faired-in, air-cooled motor, 
as well as the airplane that won the 
Dole prize in 1927 for the first successful 
flight from the United States mainland 
to Hawan. During his lifetime, Mr 
Jeech, himself, participated in many air 
races, derbies, ete. One of them, the 
Ford Reliability Tour, which he won, 
provided one of the first practical dem- 
onstrations of instrument flving in the 
United States. 

Mr. Beech, a Founder Member of the 
Institute, was also a member of the 
LAS. Advisory Committee. 

He is survived by his widow, the 
former Olive Ann Mellor, and his two 
daughters, Suzanna and Mary Lynn 


William P. Harrigan 


Wiliam Patrick Harrigan, T.M. 
I.A.S., died recently at the age of 30. 

Upon his graduation in 1942 from the 
University of Minneapolis with an aero 
nautical engineering degree, Mr. Harri 
gan became Flight Test Engineer at the 
Airplane Division, Curtiss-Wright Cor 
poration. At the time of his death, he 
was Engineering Test Pilot at Chance 
Vought Aircraft Division, United Air 
craft Corporation. He held C.A.A. 
Commercial Pilot Certificate No. 
27331-40 


Charles C. Love 


Charles Cooke Love, T.M.I.A.S., was 
killed in an automobile accident last 
September 10. He was 29 vears old. 

Mr. Love attended the University of 
Maryland and was graduated in 1943 
with a B.S. degree in Mechanical Engi 
neering. His first employment was with 
Douglas Aircraft Company, Inc., first as 
Engineering Draftsman ‘“B’’ and then 


as Stress Analyst ‘“B.”’ At the time 
ot his death he was Stress Analyst 
“B” with North American Aviation, 


Inc, 


Major G. McAlpine 


Gustavus McAlpine, Major, R.A.F. 
(Ret.), died this past April in England 
at the age of 69. 


LAS. NEWS 


Since his graduation from Durham 
College of Science in England, Major 
McAlpine was emploved in the capaci 
ties of Construction Engineer, Power 
Engineer, Electrical Advisor. 
From 1933 until the time of his death, 
he was Technical Advisor to the British 
firm of Kelvin, Bottomley, & Baird. 


A Member of the Institute, Major 
McAlpine was also a member of the 
Institution of Electrical Engineers and 
an Associate Fellow of The Royal Aero 
nautical Society. 

Major McAlpine is survived by his 
widow, Mrs. Violet McAlpine. 


James A. Phillips, Jr. 
James A. 


i Phillips, Jr., A.M.I.A.S., 
died recently at the age of 49. 

Mr. Phillips was graduated from 
Yale University in 1925 with a Ph.B. 
degree. Becoming vitally interested in 
Aviation in 1934, he was first associated 
in the aeronautical line with the Se- 
curity National Aircraft Corporation as 
Vice-President and Director. A few 
vears later, he was one of the founders of 
Phillips Aviation Company, of which he 
was President and General Manager. 
Mr. Phillips held C.A.A. Private Pilot 
Certificate No. 33380. 


News of Members 


> Lawrence D. Bell (A.M.), Presi- 
dent, Bell Aircraft Corporation, was 
awarded the decoration of the Legion 
of Honor with the rank of Chevalier 


by the French Government. It was 
formally conferred upon him at a 
dinner on December 5. Mr. Bell's 


notification of the decree read that the 
decoration was made ‘‘as a token of 


RETIRES 


Major J. Vivian Holman (M.) has re 
linguished all his executive posts, etc., with 
Radio & Television Trust Ltd., and its 
subsidiary companies, as of October 31, 
1950. Major Holman has been connected 
with the aircraft industry for over 30 years. 
He is a member of the Council of the Air 
League of the British Empire; is an honor 
ary member of the Council of the London 
Chamber of Commerce and Chairman of the 
Joint Air Transport Committee of — the 
Association of British Chambers of Com 
merce and the Federation of British Indus- 
tries; and serves on other committees con 
nected with civil aviation. He is a director 


of Bryans Aeroquipme nt Ltd., Philco 


(Overseas) Ltd., and Philco (Great Britain) 
Ltd. He is an 


Royal Aeronautical Society. 


Fellow of The 


Associate 


gratitude for the outstanding services 
you have rendered to the progress of 
aeronautical sciences and to the cause 
of Franco-American friendship by 
the help you gave to the rehabilita 
tion of the French Air Force.” 


> James H. “Dutch” Kindelberger 
(F.), L.A.S. Past-President, Chairman 
of the Board, North American Avia 


tion, Ine., was awarded the Alumni 
Merit Award Certificate by the 
Alumni Federation of the Carnegie 


Institute of Technology in recogni- 


tion of his achievements in the avia 


tion industry ‘which have brought 
credit to him and to his Alma 
Mater.”’ 

> Frederick B. Lee (M.), Deputy 


Administrator, C.A.A., has been ap 
pointed a member of the Committee 
on Navigation, Research and Develop 
ment Board, Department of Defense, 
to represent the Department of Com 
merce. 


> Irving Rappaport (T.M.), who was 
graduated from the New York Law 
School cum laude last June, was 
admitted to the New York State Bar 
on December 4. 


> Richard E. Stockwell (A.M.), Edi- 
tor, Aviation Age, was one of the 
winners in the Technical Class cate 
gory of the Mid-Century Aviation 
Writing and Picture Competition 
sponsored by Trans World Airlines. 
He was awarded a $100 cash prize 
and a commemorative plaque for the 
best operation and development story. 
For being named sweepstakes winner 
in this class, he was given an extra 
$100 prize. 


> H. Oliver West (A.F.), President, 
Canadair, Ltd., has been granted a 
leave of absence by the company. 
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HONORED BY BRITISH COLLEGE 
Dr. Jerome C. Hunsaker, Founder, IT.A.S 


Past-President, Honorary Fellow, and 
I.A.S. Advisory Committee member, was 
elected an Honorary Fellow of the Imperial 
College of Science and Technology by the 
Governors of the College. The citation in- 
cluded reference to ‘‘the leading part taken 
by Professor Hunsaker tn the establishment 
of the friendly alliance between the Massa- 
chusetts Institute of Technology and_ the 
Imperial College of Science and Tech- 
nology.’’ Dr. Hunsaker is Head of the 
Department of Aeronautical Engineering, 
M.1.T 


Members on the Move 


This section has been instituted to give 
information on the latest affiliations of 
I.A.S. members. All members are urged 
to notify the News Editor of changes as 
soon as they occur. 


Elisha R. Baker (T.M.), Project Engi- 
neer, Bell Aircraft Corporation For 
merly, Assistant Missile Coordinator, Bell 
Aircraft 


Dr. William F. Ballhaus (A.F.), Chief, 
Preliminary Design, Fort Worth Division, 
Consolidated Vultee Aircraft Corporation 
Formerly, Design Specialist and Project 
Engineer, Douglas Aircraft 
Ine. 


Company, 


Dr. Jagannath P. Chawla (M.), Engi- 
neer, Hughes Aircraft Company. For 
merly, Department of Aeronautics, Engi 
neering and Applied Mechanics, 
technic Institute of Brooklyn 

Prescott S. Cole (A.M.), Laboratory 
Metallurgist, American Steel & Wire 
Company. Formerly, Kaiser Aluminum 


Poly 


Arthur P. Coletta (T.M.), Junior Re 
search Engineer, Republic Aviation Cor 


poration. Formerly, Student. 


Laurance H. Cooper (A.M.), Engineer 
ing Consultant. Formerly, Vice-Presi- 
dent and General Manager, Pacific Air- 
motive Corporation 


Robert C. Donovan (A Chief of 
Design, Chance Vought Aircraft Division, 
United Aircraft Corporation. Formerly, 
Project Engineer, Douglas Aircraft Com- 
pany, Inc. 
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Lloyd L. Drury (T.M.), 
Engineer, Aeronautics 
Systems Divisi 
Center 
Formerly, Te 
General Electri 


Development 
and Ordnance 
m, Ordnance Guided Mis 
Redstone Arsenal, Ala 

Engineer, Test Division, 

Company. 

J Edelstein (M.), Missile 
Flight Test Instrumentation Engineer, 
Consolidated Vultee Aircraft Corporation 
Formerly, Senior Flight Test 
Curtiss-Wright Corporation 

First Lieutenant Jerome O. Feldman 
(T.M.), Project Engineer, Photo 
graphic Laboratory, Mapping and Chart 
ing Branch, Headquarters Air Materiel 
Command, Wright-Patterson Air 
Base, Dayton, Ohio 

Jerry J. Feldman (T.M.), now Purchase 
Planner, McDonnell Aircraft 
tion. 

William H. Graham, Jr. (M.), Aviation 
Editor, The Journal of Commerce, New 
York City Formerly, Editor and Engi 
neering Analyst, American Jet 
Company 

N. E. Halaby, Jr. (M.), Assistant for 
International Security Affairs, Economic 
Cooperation Administration Formerly, 
Director, Office of Foreign Military Af 


sile 


Murray I. 


Engineer 


now 


Force 


Corpora 


Power 


fairs, Department of Defense 

Lieutenant Kenneth W. Hendricks, 
U.S.A.F r.M Flight Engineer, Cha 
nute Air Force Base, II Formerly, 


Engineering Draftsman ‘“B,’’ Consoli 
dated Vultee Aircraft Corporation. 
Edmund Israel (M 


neer, 


), Mechanical Engi 
Manufacturing Company 
Formerly, Design Engineer, Northrop 
Aircraft, Inc 

John W. Kaczanowicz (T.M.), Acro 
nautical Engineer, Army Ordnance, Army 


Givet 


Aircraft S« Field Service Division, 
Maintenances Branch, The Pentagon, 
Washington, D.C Formerly, Flight Test 


Engineer, Flig 
Test Center, P 


Test Division, Naval Ait 
tuxent River, Md 


Harold R. Larsen (M.), Servo-Mech 
anisms, In Formerly, Chief Engineer, 
W. & L. E. Gurley 


Fredrik-Christian Lassen (T.M 
Engineer, Sat 
istry of Defer 


, now 

rdningsdirektoratet, Min 
Oslo, Norway. 

Vincent J. Menier (T.M.), Sales Engi 


neer, Westinghouse Electric Corporation, 


Formerly, 2nd Lt., Pilot, Flight Test, 
Randolph Air Force Base, Tex 

Edward S. Miller (T.M Republic 
Aviation Cor] tion. Formerly, Flight 
Test Engineer, Chase Aircraft Company, 
Inc 

Kenneth R. Miller (T.M Design 
Engineer— Seni Consolidated Vultec 


FEBRUARY, 


NAMED BY BENDIX 

Arthur E. Raabe (A.M Vice-President 
Bendix Aviation Corporation, has beer 
appointed General Manager of Bendix 


Eclipse-Pioneer Division. Mr. Raabe ha 
been an executive of the corporation since 
inception in 1929. 


Aircraft Corporation. 
Design Group 
Company, Inc. 

E. M. Owen (M.), Head, newly con 
solidated department of all flight opera- 
tions, Northrop Aircraft, Inc 


Electri 
Aircraft 


Formerly, 


Leader, Chase 


Formerly 


Representative for Curtiss-Wright Cor 
poration, Washington, D.C 

Howard C. Rodean (T.M Power 
Plant Analyst, Chance Vought Aircraft 


United Aircraft 
Formerly Air Materiel 
Wright-Patterson Air Force 
Ohio 

Stanley Rosenfeld (T.M.), now 
Engineer, Kaman Aircraft Corporation 


Division, Corporation 
Command, 


3ase, Dayton 


Stress 


Seymour M. Schultz (T.M.), now Pre 
liminary Design Engineer, Gyrodyne 
Company of America 

Max Sokol (A.F.), Assistant Chief of 


Experimental Flight Test, Piasecki Helt 


copter Corporation. Formerly, Stress 
Analyst, Piasecki. 

Selma C. Swift (M Research Engi- 
neer, Hughes Aircraft Company. For 
merly, Development Engineer, Acrojet 


Engineering Corporation 

Edward M. Vance (M.), Research Engi 
neer—Hydraulics, Jet Propulsion Labora 
tory, California Institute of Technology 
Formerly, Development Design Engineer, 
Hydro-Aire, Inc. 


Corporate Member News 


e Aerojet Engineering Corporation 
The constructi 
of floor 


includes a prox 


n of an additional 56,000 
sq.ft ce now being completed 
tion machine shop and 
The lab 
g constructed from plans 

Fritz Zwicky, Aerojet’s 

Consultant, Dr 


a physical sciences laboratory. 


oratory is bein 
laid out by Dr 


Chief Ress 


and 


A\ero- 


Technical 


Theodore von Karman, H.F.1.A.S., 
jet’s founder and its Chief 
Advisor. 

e Aeroproducts Division, General Motors 
Corporation . 
ot a 


. According to the terms 
recently announced contract with 
Boeing Airplane Company, Aeroproducts 
will build actuator gearbox 
for the B-47 bomber. 
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e AiResearch Manufacturing Company, 
Division of the Garrett Corporation... A 
“ster” division is to be formed and to be 
known as AiResearch Manufacturing 
Company of Arizona. A new plant is 
being built on property leased on a 99- 
year agreement, beside Sky Harbor Air- 
port, Phoenix, Ariz 


e American Airlines System Three 
additional 52-passenger DC-6B trans- 
ports have been ordered from Douglas 


Aircraft Company, Inc. American Air- 
lines already had an order of eleven placed 
with Douglas Delivery of the first of 
the 14 is expected this month. 


e Bendix Aviation Corporation The 
property and facilities in Davenport, 
lowa, of the Victor Animatograph Cor- 
poration have been purchased. The 
modern factory building, which has 
154,000 sq.ft. of manufacturing space, 
will be used to handle increased production 
of aircraft instruments and accessories 

e Bendix Radio Communications Divi- 
sion, Bendix Aviation Corporation . . . The 
C.A.A. has increased its order for Airport 


Surveillance Radar and Precision Ap- 
proach Radar systems to include five 
additional A.S.R. systems and one ad- 


ditional P.A.R. system. This brings the 
total number ordered by the C.A.A. of 
AS.R. systems to 19 and of P.A.R 
tems to 15. 


Ssys- 


e Brown Instruments Division, Minne- 
apolis-Honeywell Regulator Company . . 
Technical Bulletin No. B51-2 has been 
published. Its title is ‘Fundamentals of 
Industrial Electrochemical Measurements 
and Automatic Control’? (pH, Redox, 
and Conductivity). It is written by 
S. D. Ross 


e Clifford Manufacturing Company, Divi- 
sion of Standard-Thomson Corporation .. . 
A bulletin, “What to Consider When 
Selecting a Metallic Bellows,’’ available 
gratis, contains information on bellows, 
including charts, diagrams, applications, 
detailed analysis of bellows’ construction, 
materials, flexibility, filling medium, and 
life. 

e Consolidated Vultee Aircraft Corpora- 
tion... The production of a new model 
4)-passenger Convair-Liner commercial 
transport has been started. Among other 
improvements to be incorporated in the 
new transport, designated the Model 
240-A, is a substantial increase in gross 
weight, raising the maximum to 43,575 
lbs., compared with 41,790 Ibs. for the 
current model . . . Fort Worth Division’s 
hew aircraft testing laboratories are 
scheduled to go into operation this year. 
The test lab will have what is said to be 
one of America’s most complete industry 
operated setups for environmental testing 
of aircraft . .. A modernized B-36 bomber 
made an extended test flight last Decem- 
ber. This ship was the first of an undis- 
closed number of early model B-36B 
bombers being modernized to B-36D’s. 
The addition of four jets and other im 
provements make these equal in perform- 
ance and equipment to the B-36D series 
now in production at Forth Worth... The 
B-36D has completed a 1,000-hour ac- 
celerated service test program at the 
Fort Worth Division The B-36F 
bomber has undergone flight tests at the 


Fort Worth Division. This new model, 
in addition to four jet engines, is equipped 
with six Pratt & Whitney piston engines, 
each producing 3,800 hp. This piston 
engine, technically known as R-4360-53, 
is a development of the 3,500-hp. engines 
used on the B-36D. 


e Cornell University A $1,700,000 
laboratory for the study of materials and 
methods of processing them will become 
the second unit in the new engineering 
development. The consists of 
two adjoining units—a Materials Labora- 
tory and a Materials Processing Labora- 
tory. With construction beginning as 
soon as conditions permit, the center is 
scheduled for completion 
1952. 


center 


sometime in 


e Douglas Aircraft Company, Inc. 
KLM, the Royal Dutch Airlines, have 
placed an order for seven of the latest- 
type 365-m.p.h. DC-6B transports. 


e Eaton Manufacturing Company... Ac- 
cording to reports, the recent fire and 
explosion at Eaton’s Battle Creek plant 
will not affect the nation’s jet-turbine 
blade production as much as was at first 
feared. With the cooperation of Allison 
Division of General Motors Corporation, 
Wright Aeronautical Corporation, and 
the Government, machines to replace 
some of those destroyed in the fire have 
been obtained. These have been set 
up in available space in one of Eaton’s 
other buildings at Battle Creek. 

e Fairchild Aircraft Division, Fairchild 
Engine and Airplane Corporation... A 
new device, called the ‘‘thermostato 
graph,” has been developed for testing the 
operating points of heater switches before 
their installation in heater systems of the 
C-119 Packet. Types that can be tested 
include low-temperature cut-off switches 
and heater cycling and overheat switches. 
While they are being tested at calibrated 
heater operating temperatures, their per 
formance is recorded on a paper tape. 


STRATOJET ACTIVITY 
Snapped at the Wichita Division o 


Boeing Airplane Company, this picture 


17 
e General Electric Company ... A new 
8-page, two-color bulletin on ‘X-Ray 


Photometer for Chemical 
X-Ray Absorption” is available. Des- 
ignated as Publication GEC-412A, it 
lists some of the applications for the in- 
strument in the petroleum and chemical 
industries. Among other information in- 
cluded is an explanation of the theory of 
operation, principal components, 
operating procedure of the 
tometer. 

e Goodyear Aircraft Corporation, The 
Goodyear Tire & Rubber Company... A 
new foamed-in-place radome fabrication 
process was demonstrated to the aircraft 
industry recently. The new process in- 
volves the use of alkyd-isocyanate foam 
with fiberglas skins and was developed to 
meet the needs of higher electrical per- 
formance of radar equipment Under 
the terms of a subcontract with Piasecki 
Helicopter Corporation, 

scheduled to manufacture 
H-21 Arctic Rescue Helicopter. The 
parts include complete fuselage shells 
and “‘omniphibious” landing gears. The 
contract, which runs well into 1952, also 
includes detail design and production engi- 
neering. The H-21 has provisions for up 
to 20 troop seats but in an emergency can 
handle 27 persons on the cabin floor. 

e Lear, Incorporated . . . The new Unicom 
transceiver, a compact two-way V.H.F. 
voice communication system for use by 
fixed-base operators at airports not 
equipped with tower facilities, has been 
announced. The Unicom is designed to 
operate on the newly designated 122.8 
me. “private fliers’ universal communica- 


Analysis by 


and 
X-ray pho 


Goodyear is 
parts of the 


tions frequency’? and incorporates a 
crystal-controlled, single-channel V.H.F. 
tunable receiver, speaker, microphone, 


a.c. power supply, antenna, and 
antenna cable. 


60-ft. 
The unit (containing the 
transmitter, receiver, power supply, and 
speaker) measures 13 in. long by 83/s in. 
(Continued on page 98) 


reflects the 


expanding activities of the U.S.A.F.’s Boeing B-47 Stratojet medium-bomber program 
This swept-wing, 185,000-lb., 600-m.p.h. bomber, which is being built in quantity for the 
Air Force’s Strategic Air Command, is now powered by six General Electric J-47 turbojet 


engines of 5,200 lbs. of thrust each. 
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Presidential Shift— 


The quality of I.A.S. leadership is not strained. One 
of the greatest tributes to the standing of this organiza- 
tion in the aeronautical world is the continuing willing- 
ness of top figures in industry, in research, and in 
education to serve as our Officers and Councilors. The 
list of our past and present officers is in itself a Blue 
Book of American Aeronautics. 


Nor do these people serve in any nominal capacities. 
The acceptance of high office in the Institute carries 
with it an obligation that has never been side-stepped. 
Even in these days of stress, when the men who carry 
the load of our present expansion programs are under 
constant pressure from many directions, your Officers 
and Council have always been willing to take the time 
and give of their energies to guide and support the 
management of the Institute. 


The name of ‘“‘Dutch’’ Kindelberger was added to the 
list of Past-Presidents at the 1951 Honors Night Din- 
ner. As the head of one of our most important in- 
dustry groups—one of the strong links in the chain of 
our national defense—he has much on his mind, and 
demands on his time are tremendous. But as he steps 
down from office, he leaves the Institute in the strong- 
est position in its history, and we all extend to him our 
thanks and appreciation for the part he has played in 
achieving that result. As is customary, ‘‘Dutch” 
will remain as a member of the Council for the com- 


ing year. In this way we will continue to benefit from 
his advice and counsel. 

Our incoming President, Rear Adm. L. B. Richard- 
son, U.S.N. (Ret.) is of the same caliber as his dis- 
tinguished predecessors. Against his wide background 
of service both in the armed services and in industry, 
his qualifications for leadership of your Institute in the 
coming year stand out in clear focus. A national 
emergency is on us, and we could look far to find one 
better qualified to guide I.A.S. affairs more capably 
than our new President. We pledge him our fullest 
confidence in the difficult year ahead. And the out- 
look is most uncertain. It may well be that before 
these lines are printed this country may again be en- 
gaged in a full-scale war. From day to day the future 
hangs in the balance. We must all make our plans 
both personal and business—subject to change to meet 
any possible contingency. 

The greatest task before us is to fit every LA.S. 
activity into the pattern of the national defense. No 
one of us, as individuals or as a part of an organization, 
can afford to waste any effort in nonessentials. Our 
meetings, our publications, our discussions, and all our 
activities must have but one objective—the preserva- 
tion of our country and of freedom in the world. 
Never before has it been of greater importance to keep 
constantly before us the major mission of the Institute 
of the Aeronautical Sciences—to put into the hands of 
America’s airmen the best aircraft that any of us know 
how to dream up and produce. To labor for any 
lesser objective is to betray our trust. ee F 


J. H. (“‘Dutch’’) Kindelberger 
Retiring 1.A.S. President 
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The Upper 
Its Exploration and Exploitation’ 


By Willy Ley 


oe THE LAST TEN YEARS there has been an 
enormous and increasing, one may even say 
“accelerated,” interest in a field of research which used 
to be rather specialized 
phere. 


namely, the upper atmos 
That growth of interest has proceeded in two 
directions. Partly, it has experienced an intensifica 
tion among those who always had it, enhanced by new 
means of investigation, principally high-altitude rockets. 
More important for the whole, however, has been the 
spread of that interest to other fields, involving larger 
numbers of people. Once only meteorologists and, to 
some extent, astronomers were concerned about 
upper atmosphere. 


the 
Nowadays this concern is shared 
by military men, missile designers, rocket specialists, 
and experts from the whole and varied field of aero 
dynamics. 

The reason is easy to understand. As long as avia 
tors considered 20,000 ft. a high altitude for their prac 
tical purposes, their interest in meteorological matters 
was more or less restricted to those 20,000 ft. They 
were interested in weather, not in the atmosphere. 


* Lecture delivered at 
on October 10, 1950. 


the I.A.S. New York Section Meet 
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Atmosphere— 


But since the advent of turbojets and ram-jets and the 
various possibilities of rockets, the higher atmosphere 
has come to be a field that is not only to be explored for 
the sake of pure knowledge but which will be exploited 
by practical engineering in the near future. 

Originally, the upper atmosphere was not even the 
domain of the meteorologists, because the science of 
meteorology did not yet exist, except in the realm of 
lofty and philosophical thoughts. The man who first 
tried to give what would now be called an atmosphere 
model was Aristotle. I would not mention his purely 
philosophical concept at all if it were not for the fact 
that it sounds curiously prophetic to us. He divided 
the atmosphere into three layers. The bottom layer, 
touching the ground, was in irregular motion and had 
varying temperatures. The middle layer was intensely 
cold, a reasoning probably prompted by experiences on 
high mountains. And the top layer, touching the fiery 
heavens, was intensely hot. 

Afterward, interest in the high atmosphere shifted 
from the philosophical department to astronomy. In 
fact, the earliest figure ever given for the atmosphere 
came from Arab astronomy. To the Arabs, the earth 
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was indisputably a sphere floating freely in space. It 
was assumed that the atmosphere had a limit, and, con- 
sequently, there were attempts to establish its height 
by calculation from the duration of the twilight. The 
figure arrived at was 92 km. or 57 miles. As far as I 
know, historians of astronomy have not been able to 
ascertain who made this calculation, but it is suspected 
that it was the Arab atronomer, al-Biruni, who died in 
1048 A.D. The next man in chronological sequence 
who proposed an atmosphere model was also essentially 
an astronomer, the famous Dr. Edmond Halley (1714). 
By assembling observations made by mountain climbers 
and filling in the gaps by calculations, he also arrived at 
the conclusion that the atmosphere had to consist of 
three main lavers. The bottom layer, characterized by 
steadily decreasing temperature as one ascended in it, 
had a depth of 9 miles. The middle layer, charac- 
terized by an extremely low but steady temperature, 
was supposed to extend from 9 to 18 miles, and the top 
layer, characterized by a further steady drop in tem- 
perature, was supposed to reach to a height of 45 miles. 

Most of this sounds modern, indeed, except that the 
figures used appear to be too small to us. We agree 
with Dr. Halley's figure for the troposphere but con- 
sider his figure for the total as somewhat low for the top 
of the stratosphere. But this is much more recent 
knowledge; even the two terms just used for the bot- 
tom and middle layers were invented only about 60 
vears ago by the French meteorologist, Léon P. Teis- 
serenc de Bort. And the term “‘ionosphere”’ for the top 
layer did not originate until after World War I. 

During the time interval between Dr. Halley and 
Teisserenc de Bort, the means of investigation had 
improved from mountain climbing via the manned bal- 
loon to unmanned balloons carrying recording instru- 
ments. Telemetering as applied to airborne instru- 
ments (telemetering on the ground, through a wire, 
was invented in 1877 by the Dutch instrument maker 
Olland) did not appear until about 25 years ago. 

The great progress since then is only partially due to 
improvements in instrumentation on the one hand and 
refinement in telemetering techniques on the other 


German drawing of the projected A-9; 


Rocket Motor with 
auxiliary devices 


Fuel Tank 


En Pressurized Cabin Fuel Tank Bomb Landing Gear 


Appearance of Dr. Sanger's bomber. 
hand. It is mostly because of the creation of devices 
capable of carrying instruments to high altitudes. 
The unmanned instrument carrying balloons of the 
period from, say, 1900 to 1940 did occasionally reach an 
altitude of 100,000 ft., but that was something that 
happened once in a while and could not be brought 
about intentionally; 35,000 ft. was “‘high’’ for these 
balloons, and 60,000 ft. was their ultimate ceiling except 
for freakish cases. Only in recent years has it been pos- 
sible to build balloons that can be counted upon to 
attain a peak altitude of 100,000 ft. and which, on 
occasion, may go somewhat higher. 

To use rockets instead of balloons as instrument car- 
riers for high-altitude research was vigorously advo- 
cated in 1920 by the late Prof. Robert H. Goddard. It 
is a matter of historical record that a German engineer 
by the name of Alfred Maul had built instrument- 
carrying (solid fuel) rockets in 1909 and had even ob- 
tained a patent for that idea. But Maul had only 
wanted to replace the balloon by a rocket for practical 
reasons (ease in handling, independence from wind 
interference, quick attainment of the desired altitude, 
etc.). He had not attempted to reach higher altitudes, 
nor would he have been successful with the black pow- 
der rockets of his day if he had tried. 


overall dimensions about the same as A-4 (V-2) but different fuels. 
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[ALTITUDE 
KM 
25 | 155.3 MILES 
100 MILES 
| 7 < 120 KM. 
25MILES 
HORIZONTAL DISTANCE 3000 5000 MILES 
Flight path of a rocket-propelled “plane” from « point on the equator to an approximate antipodal point, as de 


scribed in the Sanger-Bredt report. Ratio betw« 
reality the bottom line would form a semicircl 


n vertic 


High-altitude research by means of rocket-born« 
instruments began only some five years ago, but the 
check 
\s 
example, we may compare the figures for air pressure 
from the N.A.C.A. Standard Atmosphere (Report No 
218) with those measured above the White Sands Proy 
ing Ground in New Mexico by V-2 rocket No 
March 7, 1947, 


results obtained could be used successfully to 
predictions made on the basis of older methods 


as shown 1n Table 1. 


TABLE | 
Time 
Since 
Take-Off, Altitude Pressure, Mi | 

See Meters Ft V-2 No. 21 N. ASA 
Q 1,200 3,740 660 658 
10 1,700 5,580 630 

2) 3,500 11,480 195 19 
25 5,000 16,400 $10 

30 7,000 22,970 300 
35 9 400 30,840 210 ; 
10 12,300 10,350 130 
15 15,900 52,170 76 79 
17.5 18,000 59,060 52 

50 20,400 66,930 33 


The first line refers to the elevation of the Proving Grou 
above sea level 


Much detail of the present concepts of the earth's 
atmosphere is familiar to the members of the Institut: 
from the article by Howard E. Roberts (published in the 
October, 1949, issue of the AERONAUTICAL ENGINEER 
ING REVIEW), but a few overall figures may be given 
here. The total weight of the atmosphere, assuming it 
to be completely dry, is estimated to be 5 X 10 
the actual weight, including the moisture, is estimate: 
at 5.9 X 10" tons. 
troposphere, which has 79 per cent of the mass of the 


tons; 
Virtually all the moisture is in the 
whole but occupies only '/3; per cent of the volume 
The stratosphere, comprising 20 per cent of the total 
mass, occupies 2 per cent of the volume, while the 
ionosphere occupies almost all of the space (over 97 per 
cent) and has less than 1 per cent of the mass. In 
the higher ionosphere one can hardly talk about 


al and horizontal scale on this drawing equals 12.5:1. In 


“atmosphere” any more since that term carries with it 
the connotation of a continuous medium. But at the 
record altitude for a single V-2 rocket, 114 miles or 183 
kim., the mean free path of air molecules, according to 
the Grimminger report, has grown to 11 meters (36 ft. 
so that it is more a question of individual molecu 
impacts. At the record altitude reached so far, by a 
V-2 launched WAC-Corporal rocket on February 24, 
100 km. (250 miles), the 
path of the molecules is on the order of S km. or about 


1949, which was mean free 
mules. 

The astonishing lack of density in altitudes already 
reached is also borne out by a set of calculations which 
was made by Dr. Eugen Sanger, originally of Vienna, 
now of Paris (/nleravia, July, 1949). Dr. Sanger tried 
to establish the lowest possible altitude for an orbital 
rocket. He assumed a rocket of a dry weight of 10 
tons, moving without propulsion but with the necessary 
orbital velocity for the altitudes indicated. The three 
ISO km. (112 
, and 250 km. (155 miles), all of which have been 


altitudes selected were 130 km. (SI miles), 
miles 
actually reached by rockets in near vertical ascents. 
At the altitude of 81 miles, such a 10-ton rocket would 
still lose some 33,000 ft. of altitude in one complete rev- 
olution around the earth. At the altitude of 
the loss of altitude per revolution would be around 


112 miles, 
3 ft. 

The relationship becomes still clearer if it is expressed 
in the number of revolutions required to cause a loss of 
one per cent of the original altitude. For an altitude 
of Sl miles, a loss of one per cent of altitude would 
occur after 
altitude 


revolutions to cause a loss of one per cent, and for an 


For an 
112 miles, it would need 1,800 complete 


g of one complete revolution. 


of 


altitude of 155 miles, an altitude loss of 1.55 miles would 
not occur until after 100,000,000 complete revolutions. 
For the present, we are, naturally, still more con 
cerned with the lower layers of the atmosphere through 
which we fly. When we look at these layers from a 
that is 
reminiscent and, of course, connected with the layers of 


practical point of view, we find a “‘layering’’ 
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_— ADAPTED FROM SANGER-BREDT REPORT 
FLIGHTPATH OVER EQUATOR, 
GOING EAST 
C= 3000 M/SEC. (9842 FT/SEC.) 
Ve= M/SEC. 
5O MILES 
ry | 
O 14000 16 18 20000 22000 
ETERS 25 SOO KM. 
9000 12 000 14600 MILES 
the atmosphere itself. Near the ground, from 0 to at the moment of fuel cutoff is directed approximately 
3 km. (say 10,000 ft.), we have the realm of small vertically, the rocket will rise to around 110 miles altt- 
wun urcraft without pressurized cabins, of helicopters, and tude and strike the ground some 20 to 25 miles from 
at te of blimps. The next “layer,” from 3 to 12 km. (say ° take-off point. If the angle at the moment of fuel cutoff 
vial 10,000 to 40,000 ft.), is the realm of pressurized air- is approximately 45°, a range of close to 200 miles 
ling to craft but still with a full range of choice of propul 
sion internal combustion engines with superchargers, 
blecuk turbojets, or turboprops. But at the top of this 
PY @ ayer” the pressure has already dropped to 145 mm. of 
 mereuryv, and a cubic meter of air weighs only 309 Gm., 
n free Bas compared to the 1,225 Gin. it weighs at sea level. 
— Phe next laver, from 12 to 1S km. (40,000 to 60,000 ft.), 
looks like the more or less exclusive property of turbo 
neem jets and ram-jets. The limit is not caused so much by 
‘whee ® lack of density as far as the supporting surfaces are 
concerned, but by the oxygen needs of air-breathing 
r tried ‘ 
engines 
Ofoira A fast fighter plane with internal combustion engines 
ot 10 § 


requires an air supply of 100 to 125 cu. ft. per see. For 


asia. jet fighters like the F-SO and F-S4, the figure has risen 
three to around 2,000 cu.it. per sec. The figure of 60,000 ft. 
) 
pressure down to 56.6 mim. of mercury and a mean free 
a ' path of the air molecules of about 0.001 mm.) is some 
pani = what arbitrary, but it is doubtful whether aircraft with 
V ) | . 
— air-breathing engines will be able to fly much above 
that altitude. 
af Rocket propelled craft can, of course, go higher, but 
eo’ the interesting point is that the realm of rocket “flight 
pressed { 


will not begin where the air-breathing engines leave off. 


loss “ § The air at, savy, 12 miles, which is too attenuated to 
Ititude 


id support the operations of an air-breathing engine, is 
would 


sull far too dense for the efficient operation of rocket 


vehicles. The rocket principle does not lend itself to 
’ the customary application of engine power to aircralt 
for an : 
ia which may be termed ‘‘power all the time and all the 
way.” In order to utilize the rocket prinesple efficiently 
tions. . - 
power application has to be restricted to the take-off; 
| alterward the rocket moves on kinetic energy. | 
iia The well-known V-2 rocket, for example, attains a 
I 
velocity of almost | mile per sec. after 6S sec. of burning : 
with an average fuel consumption of 125 kg. (275 Ibs.) 
vers of , : A typical example of an instrument-carrying rocket is this North 


of alcohol and liquid oxygen per sec. If the velocity American Aviation NATIV. 
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Plan of “‘antipodal bomber 


and a maximum elevation of about 50 miles 100 miles 
from take-off point will be the result. 


In either cas 
the trajectory (except for the comparatively short s« 


tion under power) is a part of an ellipse, the focal 

of which coincides with the center of the earth. I 
actual operational use, an angle of 41° (measured fro1 
the vertical at take-off point) was used, resulting 
range of 189 miles with a peak altitude of 60.3 miles 
On such a trajectory, the rocket entered relatively 
dense layers of the atmosphere at 30 km. (18.6 miles 
with a velocity along the trajectory of almost 5,1| 
ft. per sec. From that point on to impact it was 
mules, measured horizontally, but the velocity 


pact, due to increasing air resistance, was only 2,600 
per sec. 
After these figures had been established for V-2, th 


Germans conceived the idea of equipping the roc! 
with sweptback The projects 
labeled A-4b and A-9, the difference between the tw 
being essentially a different fuel-oxidizer combinatiot 


short wings. wer 


rhese wings, upon entering dense layers again, wer 
convert the virtually fuelless and, therefore, light rocket 
into a high-speed glider, and a preliminary calculati 
estimated an increase in range by a full 100 miles as 
result. 
ied the 


atmospheric layers u 


About simultaneously, Dr. Eugen Sanger stud 
proble: a winged rocket entering denset 
on returning from much higher 
altitudes. Somewhat to his own surprise he fou 
that the increase in range would be much higher becaus’ 


the rocket would ricochet from the denser laver, reach 


- 28,00m 


from Sanger-Bredt Report. 


higher altitudes again, come down again, ricochet once 
forth, 


undulations that would grow smaller in both directions, 


more, and so with gradually ‘dampening 


vertically as well as horizontally. Needless to say, this 


flight path was nicknamed “‘roller coaster trajectory 
Betore I give one example, the assumptions made by 

Dr. Sanger have to be stated. He air 

plane-shaped winged rocket with a take-off weight ol 


100 tons, an empty weight of 10 tons, and a pay load of 
0.5 tons 


assumed at 


lhe vehicle was to be catapulted off a hori 
Continued on page 30 
FABLE 2 


Distance from 


lake-Off Point, Measured Altit 
Along the Surface, Km. AboveS.L.,k 

First ik 2 500 
First low $500 

Second peak 5,750 125 
Second low 7,000 

Phird peak 8,200 

Third low 9400 | 
Fourth peak 10,200 Q 
Fourth low 10,901 
Fifth peak 11,600 8? 
Fifth low 12.300 

Sixth peak 13,000 6 
Sixth low 13,500 

Seventh peak 14,200 
Seventh low 14,500 

Kighth peak 15,100 6 
Eighth low 15,700 1 
Ninth peak 16,300 6 
Ninth low 16,800 1 
Tenth peak 17,500 4: 
Tenth low 18,000 { 


Phe 
by re 
Formt 
by (1 
ible 


pose 
ment 
fying 
tions 
solve 
sistel 
perin 
belie 
ticul: 
mati 
unco 
TI 
quirt 
airpl 
plan 
dom 
clud 
force 
tion: 
A 
degr 
arbi 
by 
load 
poin 
dom 
8) 
abot 
stud 
the 
plan 
men 


will 


24 Di AT ENGIN RING 1951 
| | 
hav 
luce 


ONCE 
ling 
‘tions, 


v, this 


n air § 
o 
oad ol 4 
hort 
O 
I 5 
ty 


A Method of Calculating the Landing Flare Path of an 
Airplane 


ROBERT D. FUSFELD* 


North American Aviation, Inc. 


SUMMARY 


The landing flare path of an airplane is studied in this paper 
by reducing the system to one with two degrees of freedom 
Formula ire presented which describe the motion produced 
by (1) a constant normal load factor, (2) a special case of a vari 


ible load factor, and (3) a sudden application of power 


INTRODUCTION 


Ss" RAL SEMIEMPIRICAL METHODS of predicting the 
landing flare path of an airplane have been pro 
posed. In this paper a somewhat different treat 
ment of the problem will be given. Certain simpli 
fving assumptions will be made which reduce the equa 
tions of motion of the airplane to a form that can be 
solved analvtically. These assumptions, although con- 
sistent with reality, will. not be based directly on ex 
perimental data or on any fixed pilot technique. It is 
believed that results obtained in this way will be par- 
ticularly suitable for use in the development of auto 
matic instrument-landing systems and for the study of 
unconventional airplane designs. 

The first simplification of the problem is made by re- 
quiring that the path lie in a vertical plane through the 
airplane center of gravity. In other words, the air 
plane executes plane motion with three degrees of free 
dom, No error is introduced by this step, but it ex 
cludes the possibility of studying the effect of lateral 
forees produced by gusts or control-surface deflec 
tions. 

A further simplification ean be realized if one of the 
degrees of freedom is eliminated. Suppose that an 
arbitrary constraint is placed on the motion in pitch 
by speeifving, in some logical manner, the normal 
load factor Che problem is then reduced to that of a 
point mass moving in a plane with two degrees of free 
dom under the action of known forces. 

Of all the possible assumptions that could be made 
about the motion in pitch, three special cases will be 
studied in detail. (1) A constant load factor during 
the flare will be used to calculate the motion of an air 
plane having a rapid response to control surface move 


ments. (2) A sinusoidal type of load factor variation 


will be used to caleulate the motion of an airplane 


having a slow response to its controls. (3) The flare 


due to a sudden application of power will be studied. 


NOMENCLATURI 


i constant of integration 


coefficient in a Fourier series 


* Aerodynamicist. 


B constant of integration 

h coethcient in a Fourier series 

C constant of integration 

D drag, Ibs 
acceleration of gravity, ft. per sec.* 

/ altitude, ft 

k - integer used in a Fourier series 

/ lift, Ibs 

mt = mass, slugs 

n normal load factor = L/W 

p = a constant, maximum value of (7 — 1) 

thrust, Ibs 

t time, sec 

u velocity increment along flight path, ft. per sec 

\” = velocity along flight path, ft. per sec 
vertical velocity, ft. per sec 

weight, lbs 

X horizontal distance, ft 

a angle of attack, rad 

0 flight path angle, rad 


Subscripts 
l start of flare (4; = O and x, = 0) 
2 end of flare 


k 2. 3. ete integer used in a Fourier series 


DERIVATION OF EQUATIONS OF MOTION 


The longitudinal forces that act on an airplane in 
flight are shown in Fig. 1. If Newton’s Law of Motion 
is applied to the airplane in directions normal and 
tangent to the flight path, two equations involving 
the unknowns V and @ are obtained. These are 


mud V /dt) T cosa — D W sin 6 (1) 
and 
(dé/dt) TsnatL lV cos (2) 


For usual landing approaches, @ and @ are small 
enough to assume that 


sin = 


cos a = cos? =] 


Also, for the small values of thrust which would be used 
in landing, the term 7° sin a is small compared to the 


\ 


W 


A 


O WORIZONTAL 
T 


< 
LA 


Fic. 1. Forces acting on an airplane. 


1 
4 


26 AERONAUTICAL ENGINEER 


lift and will be neglected in accordance with usual prac 
tice. When these approximations are introduced 
the equations of motion can be rearranged and writter 
the form 


dV ] D ) 
g n 
dt & 
V(d6 dt) a(n 1) 


Kgs. (3) and (4) may be integrated numerically 
determine the flight path for any initial conditio1 
any arbitrary values of », and D/L Phe 
pose here, however, is to obtain analytic solutions 


First, a solution for a constant load factor flare will 


be derived. Other solutions will be found after 
plifving the equations of motion. 


FLARE WITH CONSTANT LOAD FACTOR 


Ii the time required for the airplane to respx 
control surface movement is small compared to the time 
required to execute the flare, a constant load factor « 
effectively be maintained. The change in load fact 
at the beginning and end of the flare will approximate 
a step function, and the load factor during the flare 


can easily be held constant. 


In addition to a constant load factor, both thrust 
and D/L will be called constants. Thrust, of cours« 
is under the control of the pilot and can be set at any 
specified value. The drag-lift ratio, however, wil 
vary with the lift coefficient and with distance above 
the ground. The value of D/L in the glide has beet 
found to be a good value to use in calculations rl 


increase due to the greater lift coefficient durin 


flare tends to compensate for the decrease due to ground 


effects. In any event, a small error in the valu 
DL will not seriously affect the results 
With the above assumptions, the equations of 
ean be solved. Dividing Eq. (3) by Eq. (4) ai 
plving by the differential 46, 
V n 1) 
Phe variable ¢ has now been eliminated and the ré 
ing variables |’ and @ have been separated 
ing, 
L)\6 1 2)6 
1) 


Phe constant of integration can be evaluated by 
that, when | V,, 0 6,. The relation 


| and 6 then becomes 


In 
hii 
n 1) 
lt this expression for lis substituted into Eq 
some algebraic manipulations are made, the follow 
ing differential equation relating 6 and ¢ is obtain 


\PPR 


If 

agall 

Even though the variables have been separated can | 
iq (S) cannot be integrated in terms of elementary 
functions lherefore, although the problem has bee 

solved in principle, the flight path cannot be writter Subs 

in an analytic form The results obtained, however 

will be useful in evaluating the accuracy of solutions t 


be obtained by a less rigorous method For this pur 


pose, the total velocity change will be calculate Intes 
for a flare ending with the flight path tangent to th 
ground Thus, 
{ D 
€ 
to fla 
For the case where 7°) 0: D/L and 
mov 
SIMPLIFICATION OF EQUATIONS OF MOTION 
The velocity along the flight path can be written i1 
the form : 
| u 
and 1 
Chen, dV /di du/dt and 6 v/(Vi + u 
Expanding @ in a power series, 
The value of “/V; may reach a maximum of about 
1/10. Therefore, square terms and higher may be § X. 
neglected compared to 1. Further, vw/V,? is zero at 
both the start and the end of the flare and will give at 
extremely small contribution to the deceleratio 
Mherefore, neglecting these small quantities, 


Phe first equation of motion can now be writter 


in the form 


Differentiating the sinking speed, % 6. witl 


respect to time 


| ao at + | ( 
Phe term is small compared to dzv/di and 
can be neglected when solving for V(d@/dt). The 


second equation of motion then becomes 
av / at g(n l 


This is equivalent to writing the equation of motto! 
in a vertical direction and neglecting n(D/L)é@ and 


T/W) (6 


a) compared to 1. rIG 
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\ppROXIMATE SOLUTION OF CONSTANT LOAD FACTOR 1.0 ] | 
| 
FLARE | 
S If the assumptions of constant n, D/L, and 7°/1V are 8 | | 
again made, the second equation of motion, Eq. (16), | | 
ite can be integrated from ¢ = 0 to / to give | 
entany 7 .6 | 
v= gn — 1 (Le h CONnsT.| LOAD 
CE | 5 
sil Substituting Eq. (17) into Eq. (14), h, | | 
ions t g = (18 | VAR.| LOAD FACTOR 
( Vy | E@. (45) | 
iS pur | 
ulat Integrating trom? = Oto f, 2 | | \ [FLARE W/TH 
to 4 | POWE 
D — 1). | | £@.|(62) 
g n t t (19) 
AW L | 2V | | 
. l. 
If the flare ends tangent to the ground, the total time +2 
to flare 18 Xe 
(20) lic. 8. Nondimensional flare paths 
2 } <V) 
Phe vertical distance through which the airplane has Xo = —[v1V1/¢(n 1)] (26) 
Che total change in velocity is 
| di 91) 
4 / (21 ( D | 
Ay = 1) (22) : : (27) 
V; 1) 
The horizontal distance between the start of flare 
ind the ground contact point is When 7°11 0, this becomes 
fo va = — (1/2)/(n — 28) 
4 
: ‘ Numerical results from Eq. (28) are compared with 
/ (24 the results of the more rigorous method, Eq. (10), in 

Fig. 2. For values of up to about 1/10, which 
about . are the maximum to be expected in normal flares, it can 
av be & A2= x be seen that the approximate results are within the 

a(n 1 PI 
ero at , r dD usual requirements on accuracy in engineering calcu- 
al n “4 lations 

ration. § | iN L V1 “I (97 Phe final part of the constant load factor flare study 

21 (n — 1) will be a determination of the flight path. In the ver 
tical direction, 
F rhe last two terms in the bracket are small compared 


tol; therefore, 
written @ h hy T v dt (29) 
0 


2 Solving for h 
APPROXIMATE \METHOD h/hy | 2(t/te) + (t/te)? (30) 
£@. (28) 
In the horizontal direction, 
V 4 
METHOD X / V dt Vi / dt + udt (31) 
) 0 0 
and It was seen before, however, that fu dt is negligible 
rhe compared to 1, f'dt. The result is simply 
X/Xe t/te (32) 
lf 
| Combining Eq. (80) and Eq. (32), 
tu 2 
and h hy = j]— 2(X X 9) T (x X 9)? ) 
Fic. 2. Comparison of methods of calculating velocity change 
during constant load factor flare. Chis nondimensional flare path is plotted in Fig. 3. 


4 
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FLARE WITH A VARIABLE LOAD FACTOR 


When the response of the airplane to a sudden con 
trol movement is slow compared to the time required 
to execute the flare, the load factor cannot be con 
sidered constant. There must be a variation from 
n | at the start of the flare to some maximum valuc 
and then a decrease to 1 
flare 


will rise after touching the ground. 


1 again at the end of th 


If the flare does not end with 7 1, the 


Any load factor curve can be expanded in a Fourier 


series over the time interval / = 0 to/ to as follows 
n= A474 >, a, COS kr >. b, sin 
k 1 lo k 1 
Such a series could be substituted directly into the 


simplified form of the equations of motion and 
study, 
there will be selected the special case where 


eral solution obtained. For this however, 


This gives 


n | (p/2) {1 


cos | 


where pis the maximum value of (7 l 
The load factor variation given by Eq. (35) was s« 
lected not only for its simplicity but for the followi 


reason: Suppose that fy is arbitrarily specified 


equal to the period of the short oscillation in pitch 
Then, over the first half of the flare, Eq. (35) will give 
a fairly close approximation to the response of the ait 
plane to an abrupt elevator deflection. 
trated in Fig. 
load hypothetical airplane 
The airplane was assumed to have a short oscillation in 


This is illus 
1, where Eq. (35) is compared with the 
factor calculated for a 
pitch that damped to half amplitude in one-quarter of a 


evele. In the calculation it was also assumed that the 


velocity along the flight path was constant. In addi 
tion to the fair agreement between the assumed and 
the calculated load factors during the first half of the 
flare, it can be seen that a simple elevator progt lso 


gives good agreement during the last half. 
When fy is equal to the period of the short oscill 


in pitch, the fastest possible flare is made. Any greatet 


(D/L)zy) 
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4 
FPRIOD OF HOP 
OSCILLATION 
4 
RESPONSE A 
EQUAT 
t 
Fic. 4. Comparison of assumed load factor variation giver 
by Eq. (36) with the response of a typical airplane to an eley 


tor deflection program 


time, of course, can be used. In such a case the air. 


plane elevator deflection program would have to by 
modified to obtain close agreement between the assume 


and the actual load factor. greater, th 


As fs is made 
elevator deflection becomes less abrupt. 


Returning to Eq. (35), it is put into the form 


n p sin? w(t) t (36 
Inserting this in the second equation of motion, Eq 
(16), 

dv/dt gp sin? w(t) to 


Integrating between the limits = Oand 


t fo 
sin 27 - ) 3s 
2 Lor 


It is possible to evaluate p now by noting that 


when?t = Thus, 
p -20,/ gto 39 
Using the assumptions of constant D uid 7° TI 
as in the case of the constant load factor flare and pro- 


ceding in an analogous manner, the following results 


are obtained 


sin m(t/ts) cos m(t/te) | 
D/L): ( 
Sin sin* 7 t 
27 V 
\ \ 
] ) + ( S11 1.) 
\ \ 
The nondimensional path is illustrated in Fig. 3 (set 
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METHOD OF CALCULATING 


FLARE WITH POWER 


The airplane can be flared by a sudden application 
of power while at a constant lift coefficient. 

If the plane was originally gliding at » = 1, the load 
factor in the flare will be 


n = (V/V;)? (46) 


Expanding in terms of Eq. (11) and neglecting the 


square of Vi, 
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r Ddu 29? 
dt? V, Ldt 


Neglecting (DL)? compared to 2, the 
tion of Eq. (50) is 


general solu 


= sin V 2 + Becos V 2 


V; Vi 


To evaluate B, it is noted that 
Therefore, B 


Q when u = O. 


must be zero. Differentiating the re 
n= 1+ 2(u/V;) (47) maining expression and setting du/dt = gA(T/IV) 
when / = 0, 
The simplified equations of motion, Eqs. (14) and 
(16), become A= WAXT/W)/V 2 (92) 
du ( T D Du ) The final expression for is 
— dt L LI ViA(T/W) g 
V2 Vy 
dv/dt = (49) 
elev Substituting Eq. (53) into Eq. (49), 
where is the increment of used to flare. 
Differentiating Eq. (48) with respect to time and in dy _ V J t (54) 
le all’  serting Eq. (49), dt 
Lo be 
Integrating from? = 0 tof and remembering that (D/L)? < 2, 
1 D g 
(50 I 2 L | 1 
n, Eq The results for « and v given by Eqs. (53) and (55) correspond to the long oscillation in pitch or the phugoid mo- 
tion. 
fe: Thus far, a solution has been obtained for the motion of an airplane caused by any abrupt change in thrust. This 
6: could be a transition from one steady-state flight condition to another, as well as a landing flare. It is now required 
to find the minimum value of thrust such that the airplane will be brought tangent to the ground. Any value greater 
than this will cause the airplane to rise after completing the flare, and any value less than this will never reduce the 
28 sinking speed to zero. 
A minimum value of sinking speed is reached when 
dy/dt = 2g(u/Vi) = 0 
rhis occurs for the first time after ¢ = 0, when 
39 
17 t = rV,/V 2g (56) 
( 
ind pro- & Forv = 0 at this time, 
A(T/W) = — + (57) 
The horizontal and vertical velocity perturbations for this particular value of A(7’/1”) become 
) g Z 
— gin V2 — 1 (58) 
V 2(1 + 2)(D/E)) 
cos V2 = 4 sin V2 (59) 
(1 + e-(*/V2)(D/L)) VoL 
The nondimensional flight path in this case con h X 1, ei 
{5 tains the parameter D/L and is not in an easily used hy xX 7 a x; 
lorm. If it is assumed that the damping is negligible 
cee = simplified nondimensional 
flare path can be obtained in the following form: hy = —(rVi2/2V 2 &) (1/ Vi) (61) 


(51) 
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CONCLUDING REMARKS 


Ther« 


in this paper will not give an adequate solution to the 


will be some cases where the formulas derives 


problem. Flares starting from extremely stee] icle 
angles, for example, are not accurately desenb« by 
the simplified form of the equations of moti 

2 can be used to estimate the error due to large glid 
angles. At other times, it may be necessar\ LIS¢ 


When thie bor 


mulas are not applicable, a numerical integrati 


different pitching motion programs. 
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) 


Eqs. (1) and (2) or Eqs. (3) and (4) can be used 


Ground effects and the exact response to elevator de 
flections can be included in such a calculation 
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zontal runway with a velocity of 500 meters per se 
(1,650 ft. per sec.) and then use up all its fuel in a climb 
of about 30°, reaching a maximum. velocity the 
moment of fuel-cutoff of 6,000 meters per sec vhich 


figure, incidentally, was twice that of the assumed ex 


haust velocity. The flight path then would hav: ed 
as indicated in Table 2, followed by motion wv ut 
noticeable changes in altitude to a distance « G00 


kin., followed by glide with loss of altitude end 


distance of 23,500 km. at sea level 


Phis is admittedly a rather extreme example, 


from page 24 
as it does with a flight to the antipodal point. But th 
major portion of the flight path of a winged rocket is 
above 40 km. or 25 mules. 

\ similar calculation, made later by Dr. Hsue-sher 
sien of Caltech, also works with a (nonundulating 
flight path at an average altitude of 27 miles. Th 
region between about 11 miles and about miles 
therefore seems destined to stay curiously free of trafii 
forever because its characteristics, no longer goo 


enough tor air-breathing engines, are not good for rockets 


either 
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of the AG-14 Pusher 


BEN ANDERSON* and MARVIN GREENWOODt+ 


Anderson, Greenwood & Company 


INTRODUCTION 


ANDERSON, GREENWOOD AG-14 is a small, two 
place, all-metal personal airplane with steerable 
treyele landing gear and a Continental C-90 engine 
It has a 100 miles, 
has a cruising speed of 110 m.p.h., and carries up to 250 
lbs. of baggage, depending upon the weight of the occu 
pants and the amount of fuel carried. (With two per 
sons and full fuel, SO Ibs. of baggage is allowed.) Rate 


ot 


f climb is 700 ft. per min., and ceiling is 19,000 ft. 


mounted as a pusher. range of 


For complete description see AERONAUTICAL ENGI 
NEERING REVIEW, February, 1949.) 

Besides providing comfortable and enjoyable trans 
portation, 11 
the AG-] 


was intended from the beginning that 
1 should be commercially useful for observa 
tion purposes such as inspecting pipelines, livestock, 
imgation systems, farm crops, ete. An exceptionally 
wide field of view was desired. The pusher configura 
tion was selected because it offered the best chance of 
taining all the design objectives without decreasing 
erlormance or increasing cost appreciably. 

In its finished form, the AG-14 shows unique advan 
lages: ease of entering the cabin, low noise level, and ex 
tremely wide field of view (because of this the AG-14 
* President,. 


Vice-President, Engineering. 


may find military use as an observation and reconnais 
sance airplane). 

As a result of using a straight, twisted, thick section 
(NACA 


The airplane is extremely spin-resistant and 


wing 1418), the stalling characteristics are 
gentle. 
can be made to enter a spin only with full power and 
from a high angle stall; under these conditions it can 
be forced to spin a maximum of one turn. 

The of the 
AG-14 is, of course, the pusher power plant, the AG-14 


most obvious unconventional feature 


and the B-36 being the only two pusher-powered land 


planes in production in the U.S. today. Primarily, 
the power plant is unique in that the engine has been 
rotated 1SO° to the direction of flight and is located at 
the aft end of the body, complicating cooling airflow. 
In most other instances the engine follows accepted 
power-plant 


practice. The major differences, those 


connected with “reverse thrust’? and engine location 


are: the effect of reverse thrust on the engine, carbure 
tion and induction system, cooling airflow, special 
pusher propeller, short propeller extension hub, long 
engine control and instrument runs, and the relation 
of the engine to the fuel supply. 


ENGINE AND MODIFICATIONS 


Power is supplied by a Continental C-90-12FP four 
evlinder, horizontally opposed, air-cooled engine rated 
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Continental C-90-12F P, 90-hp. air-cooled engine as furnishes 


by engine manufacturer For pusher installation Anderson, 
Greenwood rotates the carburetor 180° to compensate for revers¢ 
thrust Air filter box ts rotated 90° to facilitate ducting from 


side entrance s« oop 


90 hp. at 2,479 r.p.m. at sea level using SO-octane mini 
mum Continental 


model, with a slightly modified thrust bearing to take 


fuel. The engine 1s a_ standard 
the reverse propeller thrust, and carries the additional 
letter 


wet sump type and is self-contained. 


to designate pusher. Oil system is of the 
Dual 
updraft carburetor, starter, and generator are supplied 


with the 


engine. Thousands of this representative 
tvpe have been manufactured and have given excellent 
service. 

Only slight changes were necessary to modify the 
A slightly thicker thrust 


flange was used on the crankshaft, a 


engine for the reverse thrust. 
Ol hole in 
the front bearing support of the crankease was omitted 
(as Was an oil bleeder relief in the front main bearings 
support), and a baffle in the nose seal was removed to 
accommodate the thicker crankshaft thrust flang: 
Anderson, Greenwood has found it necessary to make 


two installation modifications to the engine before 


using it as a pusher; the carburetor is rotated 1SO 
a horizontal plane, and the carburetor intake box is 


rotated 90° from its usual relation to the carburetor 


The carburetor on the C-90-12FP engine as installed 
by Continental has the same relation to the engine as 
it does in the tractor version; thus, during ground ax 
celeration in a pusher, the fuel in the carburetor would 
be forced to the propeller end of the engine (opposite 
end to that in a tractor installation), changing the fuel 
metering rate for which the carburetor was designe 
his results in poor acceleration during the take 
run Phe fluid level relation in the carburetor is, it 
climb, opposite that of a tractor in a climb; in early 
flights this resulted in some decrease of powet 
rate of climb. 


somewhat reduced 


Rotating the car 
buretor 1SO° orients the carburetor with relation to the 


engine thrust and to the various flight attitudes the 
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saine as for the conventional installations.' Carbur 
tion is now completely satisfactory. 
The carburetor intake box was not changed in th 


original experimental installation. 
obtained at the trailing edge of the engine cowl an 
was taken directly to the carburetor intake box. — Thjs 
resulted in a maximum negative deck pressure of onh 
2 in. of water (equivalent to 140 ft. of altitude) ang 
Was not expected to affect materially engine power 
Because of carburetion troubles, however, it was de 
cided to investigate the effect of this slight negatiy 
pressure, and a similar setup was made on an engin 
test stand. The negative pressure was duplicated by 
restricting the airflow to the carburetor air box. | 
was found that the negative pressure considerably en 
riched carburetor mixture with a consequent loss 0 
engine power. Induction air is now obtained from 
scoop on the right-hand side of the airplane, maintain 
ing positive pressure at the carburetor deck at all times 
Rotating the air box 90 


from the scoop to the air box. 


facilitates ducting the air 


ENGINE INSTALLATION 


In general, the engine installation follows accepte 
practice for airplanes of this size. The engine is sup 


ported in a normal manner on a welded steel tub 
mount that not only serves the engine but also braces 
the aft end of the main landing gear trunnion; it 4 
therefore a much heavier and stronger mount than iit 
supported the engine alone. 

Separate exhaust manifolds are used for each. sid 
of the engine, two cylinders exhausting into a commot 
pipe that conducts the exhaust forward and downwar 
to the outlet, discharging downward so not to interfer 
with the propeller. Although the practice of using 
common manifold for two evlinders with overlapping 
exhaust cycles has been questioned,’ test stand date 
indicated no difference between engine operation with 
the manifolds described and short individual stacks. 

Standard light-plane engine controls are used, except 
that the leads are unusually long. Bowden-type push 
pull controls for mixture, throttle, and carburetor heat 
smoothh 


have a length of about 15 ft. but operate 


and satisfactorily. Standard light-plane engine instru 
ments (oil pressure, oil temperature, and tachometer 
are installed, 


again with long leads. Operation 1s el 


tirely normal except that, in the instance of the oll 


pressure, the line is only '/s in. in diameter and that 
long time is required for the gage to begin registering 
after the engine is started. Some pressure will show 


in 15-20 see., and normal pressure will show within a 
minute, but this lack of promptness can be disconcert 


ing if the reason 1s not known. 

Phe present starter control consists of a flexible con 
trol cable run from the starter down the fire-w 
forward under the floor to a foot-operated lever be 
tween the rudder pedals. This arrangement has tht 
advantage of freeing the hands for other functions dur 
ing the starting operation. 
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Hot air for carburetor heat is provided from a muff 
wrapped around the left-hand exhaust manifold. 
Fresh air from above the horizontal baffle plane, having 
already been warmed by passing over the cylinder 
cooling fins, is fed into the muff. Required carburetor 
heat rise of 90° over outside free air temperature of 
39° was obtained on the first trial, and no modification 
ef the system was necessary. 

An unforeseen situation, not yet solved, occurs in the 
iresh-air supply to the carburetor in that incoming air, 
although ram air from the slipstream, enters the car- 
buretor 12 
This represents a power loss of 1-1'/s per cent. 


15° above outside free air temperature. 
No 
satisfactory explanation of this has been found, and 
a program is planned to lag the carburetor air box with 
insulating material and repeat flight tests to find out 
whether the heat rise is due to a high temperature pre- 
vailing in the lower engine compartment. 


PROPELLER 


By far the best propeller so far used is the Hartzell 
ground-adjustable type using a metal hub and left- 
The 
particular propeller used is furnished with so-called 


handed carved plastic blades; diameter is 72 in. 


“armored tipping’’ over the outer 8 in. of each tip, this 
being a strip of solid stainless-steel bar soldered to the 
regular tipping and affording additional protection 
against damage from gravel, etc., during ground opera- 
tion. 

The new fixed-pitch metal propellers are not fur- 
nished in left hand, or pusher type, and have therefore 
not been tested. 

The propeller is not attached directly to the engine 
shaft flange, but to a dural spacer, more or less spool- 
shaped and 3°/4,in. long. Use of the spool permits the 
propeller to clear the wing trailing edge by a reasonable 
amount and allows shifting of the engine forward in 
This 


spacer, or hub, was tested together with the pusher 


order to secure proper balancing of the airplane. 


propeller on the modified engine by the engine manu 
facturer when the C-90 was certificated as a pusher. 

It was discovered early in flight test that propeller 
clearance to the wing trailing edge was important, since 
cracking failures of the wing skin showed up early. 
On the production airplane the trailing edge was moved 
slightly forward, and a rounded edge was substituted 
lor the sharp edge. No further trouble has been found, 
and the clearance for the propeller now stands at 6 
the 
Minimum C.A.A. ground clearance 


in. Tip clearance to the boom is 1n.; 
ground, 15 in. 
is 9 in, 


Some engine roughness was encountered during early 
flight tests, and, although it was believed to be pro- 
peller unbalance, balancing the propeller had_ little 
eflect on it. The roughness was then attributed to 
wing wake-propeller interference, but it was later 
noted that the position of the propeller with relation 
to the engine crankshaft materially affected the vibra- 


tion. At this time the exhaust from the engine was 
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directed from the cylinders aft through the propeller 
disc, so it seemed reasonable to expect that the exhaust 
could be affecting the propeller operation. The posi- 
tion of the exhaust outlets was moved to the present 
location, but even after this change the engine con- 
tinued to run roughly. 
to balance the propeller and spacer together even though 


In desperation it was decided 
the spacer was a precision part. This seems to have 
solved the problem; most of the roughness was elim- 
inated and engine operation is now considered satis- 
factory based on standards set for conventional tractor 
installations. 


COWLING AND BAFFLES 


Early in the design of the AG-14, it was decided that, 
if at all possible, a cooling fan would not be used. Test 
stand results had shown that ground cooling might not 
be a problem (because of the low horsepower required 
for ground operation), so if a good source of ram air 
could be obtained in flight, it seemed entirely practical 
to eliminate a cooling fan and all the complication as- 
sociated with it. As a hedge, cowling of the experi- 
mental airplane was designed so that a fan could be in- 
stalled just forward of the propeller, but fortunately 
it was never necessary. 
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Propellor Extension Spacer. 


Cooling Air Entrance 


Exheust Outlet 


Several possible locations for obtaining cooling ait 
were investigated, but nearly all had disadvantages 
The nose of the airplane is an ideal location from the 
standpoint of obtaining good ram air under various 
flight attitudes, but this would require a large duct from 
the nose through the passenger compartment to the 
engine—an obvious disadvantage. An external duct 
hung below the engine compartment, similar to that on 
the F-51, also seemed to be a good source of ram air, 
but it was so close to the ground that it would pick up 
grass and weeds from unimproved fields and probably 
some dirt from the nose gear. Many other schemes 
that simplified construction had questionable airflow 
characteristics. 

The present location, at the junction of the lower 
wing and body, seemed to offer the best compromise 
Test data indicated that ram air was available under 
all conditions of flight and that the location below the 
wing did not interfere with the wing structure. Cooling 
air ducts in this region also facilitated engine installa 
tion by providing additional space for the exhaust 
system, and they served also to direct the air to the 
engine for efficient cooling. 

Ground cooling required the cooling air exit to be 
located as close to the propeller dise as possible, while 
updraft cooling also benefited ground cooling by taking 
advantage of convective currents. 

To the baffling and cowling problems of the enging 
were added the requirements of making the engine 
accessible for checking the oil, minor adjustments, and 
overhaul. 

Engine cowling is removable in four pieces, uncover 
ing the engine compartment as far forward as the fire 
wall. The upper hatch, hinged at its forward end and 
lifting much as an automobile hood, exposes quickly 
the upper part of the engine, allowing access to work on 
the engine accessories and to check the oil level. The 
lower side cowls are fastened by Dzus buttons and 
when removed, expose the carburetor and the whol 
lower portion of the engine. 

The bottom cowl and rear post are semiquickly re 
movable, being fastened by bolts and screws. With 
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this cowl and the others off the airplane, the engine 
with its baffles, is easily removed for overhaul. Th 
engine compartment in the region of the wing is wick 
enough so that, if desired, the cylinders can be removed 
without removing the entire engine from the airplane 

With the exception of the duct bottoms, all cowling 
is compound curved and extremely rigid. The upper 
and side cowls are stretch-pressed, and the botton 
cowl is drop-hammered. 

Typical light-plane updraft baffling practice is fol 
lowed in that sheet-metal baffles are employed to iso 
late the upper part of the engine (approximately aboy 
the horizontal centerline of the cylinders) from th. 
lower part and to include the accessories, for cooling 
purposes, into the lower portion of the engine by means 
of a properly placed vertical baffle plane. (See Fig 
1.) 

Closing the upper cowl effectively completes. the 
ducting from the engine to the cooling air exit at the 
propeller, thus satisfying the requirements for ground 
cooling. 


The entire baffle system is simple. 


can be assembled away from the airplane and installed 
as a whole. 

In summary, cooling air for the engine enters the 
cooling air ducts near the leading edge of the wing and 
is conducted aft to the engine compartment where it 
flows around the engine accessories, up through the 
baffles, and is expelled through the propeller disc. 


CooLING EXPERIMENTS 


The experimental AG-14 was initially powered witha 
Continental S5-hp. engine, but this was changed to a 
The Conti 
nental C-90 had not only additional power but lower 
allowable cooling limits for cylinder heads, barrels, 


90-hp. engine as soon as it was available. 


and oil, thus further complicating cooling. 

Originally, a “‘pressure-type’’ cooling system was 
employed. Air entered the two cooling ducts and was 
expanded, converting velocity energy largely to pres- 
sure energy. It was then dumped into the lower en 
gine compartment, which acted as a plenum chamber 
From here, the pressure energy was again converted 
to velocity as air flowed through the tightly baffled 
engine and then out through the cooling air exit di 
rectly in front of the propeller. 

Early cooling tests confirmed our opinion that 
cooling fan would not be required for ground operation. 
Heads, barrels, and oil remained well below allowable 
limits. Flight results were not so satisfactory: oil, 
barrels, and one cylinder head were all over limits 

Flight-test procedure for checking temperatures was 
to stabilize all temperatures in level flight at the lowest 
practical altitude and then climb at full throttle at 
the speed for best rate of climb. Stabilization tempera 
tures were running high—in fact, much higher than 
seemed reasonable. The airplane was instrumented 
with pressure manometers, and flights to investigate 
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pressure distribution throughout the system were 
begun. One thing that immediately attracted our at- 
tention was the static pressure in the lower engine com- 
nartment (under baffle pressure). At lower speeds, 
pressure recovery was good (better than SO per cent of 
jree-stream’) dynamic pressure), but at 100 m.p.h. the 
pressure dropped sharply to a value below 70 per cent 
of free-stream dynamic pressure. It was suggested 
that perhaps air was spilling from the air-duct intake 
at the lower angles of attack that accompanied the 
Consequently, the front portion of the 
air duct was tufted internally (fortunately, the duct 
was easily visible to the pilot), and flight tests showed 
this supposition to be true. At 75 m.p.h., the tufts 
inside of the duct were steady; 


higher speeds. 


at SO, they began to 
and, at 90, they were fluctuating badly. 
At 100 m.p.h., the tufts on the lower lip of the duct com- 
pletely reversed, indicating that the flow was outward 
rather than inward. 


fluctuate ; 


Extending the inboard end of the triangular duct 
forward 3 in. completely cured this flow reversal. 
Static pressure recovery was over SO per cent of free- 
stream dynamic pressure for all flight attitudes. 

Although cooling was improved, it was still far from 
satisfactory. Since additional improvement of pres- 
sure recovery on the upstream side of the baffles did 
not seem practical, an attempt was made to decrease 
the energy loss at the baffle exits. To do this, expand- 
ing ducts or pipes were attached to the baffle exits and 
carried the cooling air from the cylinders all of the way 
to the cooling air exit in front of the propeller. Air 
velocity measurements between cylinder fins showed 
that the flow was improved considerably, but strangely 
enough neither head nor barrel temperatures were 
lowered. The only explanation that can be offered 
lor this is that the flow was essentially low turbulent, 
and increasing the flow by the use of tailpipes did noth- 
ing to increase the turbulence or scrubbing action re- 
quired for efficient cooling. 

At this stage of the experimentation it was felt that 
too much emphasis had been placed on pressure cool- 
ing. A higher duct flow rate seemed desirable, and it 
seemed that additional airflow over the accessory sec- 
tion and engine crankcase might do a lot to reduce oil 
uid barrel base temperatures. A gap was cut in the 
vertical engine baffle that surrounds the engine acces- 
sory section. This change was believed to have re- 
duced oil and barrel temperatures, but, because of 
laulty thermocouples, we were not able to prove it at 
that time. It was, however, confirmed by later tests 
on the first production airplane. 

Unfortunately, the baffling system had become com- 
plicated by this time, so it was decided to start over. 
The engine was flown first without any baffles, and baf- 
les were then added a piece at a time to find the mini- 
mum required for good distribution and efficient cool- 
ing. A considerable saving was made in complex- 
ity, 

As a check on velocity cooling, a 2-in. flexible metal 
tube was faced into the air stream and directed onto a 
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cylinder head that was giving trouble in cooling. This 
simple experiment reduced the head temperature ap- 
proximately 50°. 

Continental Motors suggested using a blast tube 
(similar to the one previously described) to direct air 
against the casting that housed the engine oil screen. 
They pointed out that the oil-flow velocity was ex- 
tremely high at this point and that other manufacturers 
had been able to drop oil temperatures 5° to 7° by doing 
this. This was done with excellent results. In addi- 
tion, an oil cooler was installed which attached directly 
to the engine accessory case and which further lowered 
the oil temperature. This cooler, however, required 
another blast tube. Without it, no temperature dif- 
ference could be noted. 

Results of all of these experiments indicated that 
the cooling problem on the AG-14 was susceptible to 
solution without much more work, and cooling tests 
were suspended until the new production airplane was 
ready. 


FINAL COOLING TESTS 


Cooling tests on the production airplane provided 
the opportunity of quantitatively evaluating many of 
the cooling experiments previously discussed. Data 
were recorded using C.A.A. temperature equipment, 
and careful flight tests were conducted to eliminate 
error due to technique. As a check, several confirma- 
tion flights were made during the tests to see that data 
could be repeated from one test to the next. 

Results of these tests are shown in Table 1. Tests 
were initiated with a tight baffle system around the 
The oil 
cooler, together with its blast tube, was installed, as 
was the blast tube on the oil screen housing. 


cylinders and the engine accessory section. 


A small 
deflector for directing air on No. 1 cylinder head was 
installed in the left-hand air duct. Results from this 
configuration are tabulated in the table. Cylinders are 
numbered starting at the front of the airplane and going 
aft to the propeller end. Numbers | and 3 are on the 
left-hand side of the airplane, and Nos. 2 and 4 are on 
the right-hand side. No data are presented for the 
right-hand cylinders because they tended to run 


slightly cooler than No. 3 cylinder. 

Because No. | cylinder was running somewhat hotter 
than the others, the deflector that directed air to it 
was moved slightly aft in order to better direct the air- 
flow (No. 1 cylinder was the only one that required a 
deflector). This modification reduced the temperature 
12° but raised the temperature of No. 3 cylinder, which 
was directly behind it, 12°. The second modification 
was to cut a hole in the lower part of the engine cowl 
to improve the flow rate through the ducts and to in- 
crease the turbulence of the cooling air. This change 
had an appreciable effect on oil temperature and also 
lowered the heads and barrels slightly. The barrels 
were still running fairly high, so a cutout was made in 
the vertical baffle that surrounds the accessory section 
in the region between the upper engine mounting bosses. 


| | 
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TABLE 1 
Summary of Results—Cooling Change with Configuration Modification ' 


100° Day Corrected Temperature and Temperature Change, 
(—) Indicates Cooler 


No. 1 No. 1 No. 3 No. 3 
No. 1 No. 3 Upper Lower Upper Lower 
Oil Barrel Barrel Head Head Head Head 
INITIAL CONFIGURATION 
Tight-fitting baffles, oil cooler and oil cooler blast 
tube, oil screen housing blast tube, duct deflector 
on No. 1 cylinder 224 282 494 513 490 496 
MODIFICATIONS 
(1) Duct deflector No. 1 cylinder moved aft - —3 —14 —42 —2 +12 
(2) Vent hole cut in lower cowl —9 —2 —5 —14 —4 —14 
(3) Vent passage cut in vertical baffle between 
upper engine mount bosses —12 —15 —5 —15 —1 — 30) 
(4) Oil cooler and oil cooler blast tube removed +18 +10 +2 —1 +3 +25 
TOTAL CHANGES 3 —10 —22 —72 —44 —7 
FINAL TEST VALUES 221 Zi2 270 472 441 486 489 
ENGINE AND C.A.A. MAXIMUM ALLOWABLES 225 275 275 525 525 925 925 
This modification significantly lowered barrel and oil of this test showed that this installation alone reduce N 
temperatures and, in addition, appreciably lowered oil temperature by 16°. 
the head temperature of No. 3 cylinder. These changes completed the work in connectic minin 
Since the oil cooler was heavy and expensive, it was with cooling, and the system easily passed the require maxil 
decided to eliminate it if possible. Results of the above ments of the Civil Air Regulations. some} 
changes had dropped the oil temperature 21° to a progr 
maximum of 203°. This gave a 22° margin below the RaPRRRCES withi: 
maximum allowable temperature of 225°. These re- ‘Taylor, P. B., Installation of Air Cooled Radial Engin barri¢ 
sults are also shown in Table 1 and proved that an oil A.S.M.E. Transactions, Vol. 52, Part I, 1930. jet-dr 
2Kine. D. S.. Enpines f S.A.E. Preprint 
cooler would not be required. King, D. S., Engines for Light Aircraft, S.A.E. Preprint § ot th 
: Personal Aircraft Meeting, Wichita, May, 1947 
We were very much interested in the quantitative ef we baie z ; RES. a fev 
3 Greenwood, Marvin, and Slaughter, Lomis, Jr., Engineeri 
fect of the blast tube on the oil screen housing, so one Problems of a Small Pusher Design, Aeronautical Engineerin; brilli: 
additional flight was made to evaluate it. Results Review, February, 1949 geniu 
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Helicontenrs— 


Present and Future 


by 
IGOR |. SIKORSKY* 


United Aircraft Corporation 


Nw” LONG AGO it was usually taken for granted that 
heavier-than-air craft would always need a certain 
minimum speed in order to stay in the air and that 
maximum velocity would forever be limited by a figure 
somewhat below the speed of sound. The continued 
progress in aeronautical science has permitted us, 
within the last decade, to shatter both above-mentioned 
barriers. On the upper end of the scale, the meteoric 
jet-driven and rocket-driven airplanes, which travel 
at the speed at which only cannon shells were moving 
a few decades ago, may represent one of the most 
brilliant and spectacular achievements of human 
genius. 

Much less spectacular, but perhaps equally im- 
portant to humanity, has been the elimination of the 
lower barrier. This was accomplished by the heli- 
copter, whose characteristics and ability of direct as- 
cent, motionless hovering, slow speed, etc., opened a 
new and immensely important field of usefulness for air- 
craft in peace, as well as in war. 

The value of the helicopter in war has been antici- 
pated by many specialists. However, it has for the 
first time been indisputably demonstrated and proved 
during the recent war in Korea (see Fig. 1). The de- 
tails of the operation of the few helicopters, mostly of 
our make, which participated in this war are generally 
known; therefore, in this discussion we will only men- 
tion a few statements that the military leaders have 
made recently on this subject. 

Lieutenant General Lemuel C. Shepherd, Jr., Com- 
manding General of the Pacific Fleet Force, who used 
one of our helicopters to make the first landing on 
Kimpo airfield after its liberation said: 


‘Marine Corps helicopters in Korea are adding a new chap- 
ter to the history of military science... .. 


“There are no superlatives adequate to describe the general 
reaction to the helicopter. .... 


Presented at the New York Section Meeting, ILA.S., New 


York, November 9, 1950. 
* Engineering Manager, Sikorsky Aircraft Division. 
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U.S. Army Photo 


Lieutenant Gustave Lueddeke, U.S.M.C., helicopter 
pilot in the thick of Korean operations says: 
“One of the greatest contributions these things (heli- 
copters) have made in war... .is to Marine morale. Every 


kid down there knows that, no matter what happens, we will 
get him out if he gets hit.” 


Major General Merwin Silverthorn, Acting Com- 
mandant of the Marine Corps, speaking before Vinson’s 
subcommittee of the House Armed Services Com- 
mittee, testified: 


“One of the four big lessons learned from the Korean War 
is that the use of the helicopter is practicable.” 


Major General Frank A. Heileman, Army Chief of 
Transportation, stated: 


“The Korean War has boomed the use of the helicopter. 
The Army is organizing helicopter companies for aerial dis- 
tribution of supplies to isolated units. They will be of par 
ticular value to troops in mountain fighting. They will take 
the burden off the mule.”’ 


Brigadier General Edward A. Craig, First Marine 
Division, declared recently: 


“Any military force without them (helicopters) is back in 
the days of the Civil War.” 

(Note: General Craig himself helped hoist a downed 
Marine pilot from the sea in a Sikorsky helicopter.) 


A complete list of similar statements would run into a 
good-sized volume. The foregoing quotations give the 
flavor of awakened consciousness to the helicopter’s 
military value. 

The subject of the present discussion is vast. There- 
fore, in the attempt of analyzing the present and fore- 
casting the future, we will limit the discussion to the 
subjects of size, speed, and configuration. 

With regard to size, it seems to be certain that 
helicopters carrying from 20 to 40 people can be de- 
signed and constructed at the present time. Much 
larger machines of between 50,000 and 100,000 Ibs. 
gross weight are well within reach and can be con- 
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U.S. Army Phot 
Sikorsky HO38S helicopter brings wounded to a Korean 
harbor. 


Fic. 1. 


structed in the near future as soon as there are re 
quests for them. 

There exists a considerable variety of opinion as to 
the preferable type and configuration of these large 
machines. There are also different opinions as to the 
best methods of applying power to their rotors. This 
may be by the use of conventional transmissions, by jets 
mounted at the tips of the blades, or by small auxiliary 
propellers and probably by other methods. In fact, air- 
craft utilizing all three above-mentioned methods have 
already been in the air. Only more extensive study will 
show which method could definitely be considered the 
best. However, I believe that, up to 100,000 Ibs. and 
probably substantially beyond that figure, the conven 
tional transmission-driven helicopter may still give 
satisfactory results and probably will remain the most 
efficient type. 

With respect to speed, there is undoubtedly a fairly 
narrow limit to the velocity of a conventional type of 
helicopter. However, a convertible aircraft that in one 
way or another would, in flight, become transformed 
partly or entirely into an airplane could obviously de- 
velop much higher velocities. Therefore, helicopters 
flying at 200 or 300 m.p.h. and much faster are well 
within reach of present aeronautical science. How- 
ever, craft of this type will always be much less eflicient 
than either a pure airplane or pure helicopter using the 
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same power. Consequently, I believe their use would 
somewhat limited and that, for most of the objectives 
of military as well as commercial nature, the conyep. 
tional helicopter, perhaps accelerated to some 150 o 
200 m.p.h. by the addition of small wings and pro: 
pellers, will remain the basic type in use. 

Considerable diversity of opinion exists among engi. 
neers and students on the subject of the best con. 
figuration. The preference of a single rotor or tandem 
or some other configurations is debated and promoted 
with determination I still believe 
that, all around, the single rotor represents the best 
configuration for the helicopter because of factors that 
are similar to the ones that influenced the design of the 
airplane. The beginning of aviation saw biplanes, 
tandems, triplanes, etc. Finally, all multiwing types 
became eliminated and the monoplane alone survived 
because, in spite of the definite structural disadvan- 
tages, the aerodynamic efficiency of a single wing operat- 
ing in unobstructed air is so great as to justify this type, 
I am convinced that the case will be similar with the 
helicopter. It must indeed be added that an idea of this 
nature should not be accepted dogmatically and there 


and enthusiasm. 


may be room for other configurations according t 
special missions that the aircraft may be requested t 
serve. 

The summer of 1950 may definitely be considered as 
the time when the helicopter reached its full maturity 
and when its military usefulness had been demon- 
strated beyond any trace of doubt. The commercial 
usefulness had already been demonstrated earlier, even 
though on a small scale, by the 3 years of uninterrupted 
flight service of the Los Angeles air-mail operation and 
by other successful applications. 

The helicopter is the most universal vehicle of travel 
ever created or used by man. Every other vehicle that 
we can think about is limited either by the nature of the 
road or surface over which it travels or, as in the case of 
the airplane, by an elaborate and large platform for 
departure and arrival. The helicopter alone, par- 
ticularly if mounted on floats, is virtually independent 
from the nature of ground or water for its departure and 
landings and obviously can travel in any direction. 
These outstanding characteristics will assure to the 
helicopter a fundamentally important place in peace 
and in war. 
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Some Roll Characteristics of Cruciform 
Delta Wings at Supersonic Speeds 


By 
Zegmund O. Bleviss 
Douglas Aircraft Company, Inc. 


Three roll problems associated with a 
missile-type configuration having a body 
of circular cross section, a cruciform delta 
wing, and some unspecified type of tail are 
considered. They are (1) roll due to 
aileron deflection of two opposite fins, (2) 
damping in roll, and (3) roll induced by 
pith and yaw. Some effects of fin-fin, 
wing-body, and wing-body-tail interfer- 
ence are included. 

Some theoretical solutions are presented 
for the roll due to aileron deflection and 
results show 
learly the effects of fin-fin and wing-body 


lamping in roll. These 
Theoretical calculations for 
the cross-flow field in the Trefftz-plane be- 
hind a cruciform wing with aileron deflec 


interference 


tion are presented for the two different 
sumptions of nondistorted and com- 
pletely rolled up vortex sheets. 

A general qualitative discussion of these 
Effects of high 
ngles of attack are discussed, along with 


problems is presented. 


some nonlinear, viscous, and gap effects. 
Recommendations are made for future 
theoretical and experimental research. 
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The Secondary Flow in a Cascade of 
Airfoils in a Nonuniform Stream 


By 
H. B. Squire and K. G. Winter 
Royal Aircraft Establishment, England 


A method is given of calculating the 
‘econdary flow in a cascade of airfoils in a 
tream with a variation of approach veloc- 
ty along the span of the airfoils. 
‘ults are compared with measurements of 


The re- 


the secondary flow at a cascade at a corner 
la return-circuit wind tunnel, where the 
‘locity gradient is obtained as a normal 
msequence of flow through a diffuser. 
the agreement between theory and ex- 
detriment is satisfactory and indicates that 
the theory is sound 


Summaries 


Effects of Pressure Gradient on Stability 
and Skin Friction in Laminar Boundary 
Layers in Compressible Fluids 


By 
Herschel Weil 


General Electric Company 


An extension of the von Karman- 
Pohlhausen method is carried through to 
find approximate steady-state velocities 
and temperatures in the compressible 
laminar boundary layer with a pressure 
gradient in the direction of flow along a 
two-dimensional adiabatic wall. These 
are used to find the effect of pressure 
gradient on skin friction, on momentum 
thickness, and, by a criterion due to Lees, 
on stability to small perturbations. 

At a given point along the airfoil the 
boundary layer is stable if the Reynolds 
Number Rg based on momentum thickness 
is less than a certain critical value 
(Re)cr. min. Which is a function solely of 
Mach Number M and a suitable parameter 
\ dependent on the airfoil shape. A curve 
family of (Re)cr. min. vs. \ and vs. M’s is 
given. In addition, the product of skin 
friction times Rg which depends solely on \ 
is plotted. Numerical results were ob- 
tained for flows at M = 1.5 and 4 over a 
5 per cent thick biconvex airfoil which 
showed that, for these examples, the 
favorable effect of the negative pressure 
gradient on stability is not large for 17 = 4 
but is extremely pronounced at the lower 
supersonic Mach Number Vf = 1.5, and, 
in both cases, there is an increase in drag 
up to about 3 per cent at midchord com- 
pared to the case of a flat plate. The de- 
pendence on MM and XJ of the conversion 
factors between Reynolds Numbers based, 
respectively, on distance from the leading 
edge x, on momentum thickness @, and on 
displacement thickness 6* is exhibited. 


The Laminar Boundary Layer on a 
Rotating Blade 


By 
Laurence Eugene Fogarty 


Cornell University 


Although the boundary-layer theory 
formulated by L. Prandtl in 1904 is of 
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great importance in practical aerody- 
namics, the difficulties presented by the 
nonlinear boundary-layer equations have 
limited the classes of solutions to flows of 
special symmetry. Most of the cases that 
have been treated to date are two-dimen- 
sional in character; solutions of three- 
dimensional boundary-layer flows are rare. 
One of the practically important types of 
three-dimensional boundary-layer flows is 
the flow on rotating blades, such as tur- 
bine, helicopter, and propeller blades. In 
this case, the centrifugal and Coriolis 
forces due to rotation, combined with the 
pressure gradients and viscous forces, 
cause the flow to be three-dimensional 
even in the absence of effects of finite span. 
von Karman’s solution of the problem of 
an infinite rotating disc is probably the 
only solution of a problem of this type. 
As part of a program of investigation of 
three-dimensional boundary-layer flows, 
the laminar flow over a rotating cylindrical 
blade is treated here. Although the pres- 
ent investigation deals only with that 
portion of a blade of infinite span which is 
several chord lengths from the axis of rota- 
tion, it is believed that the results are of 
considerable interest. The results should 
be directly applicable, to good approxima- 
tion, over a large portion of the span of 
high-aspect-ratio blades. Furthermore, it 
appears that treatment of the problem of a 
finite blade, or of a blade in the presence 
of a wall, for example, will make use of the 
results of the present investigation. 


Coupled Free Vibrations of a Swept Wing 


By 
A. E. Engelbrecht 
North American Aviation, Inc. 

This paper presents a method by which 
the natural frequencies of the coupled free 
vibrations of a swept wing can be approxi- 
mately determined. 
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The continuous elastic structure of the 
actual swept wing is approximated by a 
composite wing consisting of a finite num- 
ber of sections. Each section contains a 
concentrated mass located at the outboard 
end of the section and an inboard weight- 
less elastic bar of either straight or circular 
The choice as to whether 
the straight or circular arc bar is used in 
any section is determined by whichever 
form more nearly coincides with the locus 
of elastic centers of the section. 

The usual assumptions of thin bar the- 
ory are made. 


arc plan form. 


Loads other than inertial 
loads are neglected, and the elements of 
the sections are assumed to be in harmonic 
motion. 
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A set of six equations is developed for 
each section. Each equation relates a 
shear bending moment, slope, deflection, 
torque, or angle of twist at the inboard end 
of a section to the shear bending moment, 
slope, deflection, torque, and angle of twist 
at the outboard end. The six relation- 
ships are then combined into a single ma- 
trix equation for each section. 

A trial frequency is then substituted 
into each of the section matrices, and by 
successive matrix multiplication a single 
matrix for the entire wing semispan is 
obtained. If the trial frequency chosen is 
a natural frequency, the boundary condi- 
tions will be satisfied. If the boundary 


conditions ‘are not additional 


satisfied, 
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trial frequencies must be tried. Methog 
for determining proper frequency choice 
are shown, together with a numerical g 


ample in the paper. 


High-Efficiency Supersonic Diffusers 


By 
E. P. Neumann and F. Lustwerk 


Gas Turbine Laboratory, Massachy. 
setts Institute of Technology 
Supersonic diffusers having a variable 


throat were designed with wind-tunnel 


application in mind. The test results 
indicate that a stagnation pressure recoy. 
ery of 79 per cent at M = 2.22 and 53 pe 


cent at M = 2.92 can be obtained without 


boundary-layer suction. These  valug 
can result in an operating power reduction 
of 60 per cent over conventional design at 
M = 2.22. 

The effect of scale on diffuser perforn- 
ance is discussed. Design parameters for 


a diffuser design are given 


The Decay of Isotropic Temperature 
Fluctuations in an Isotropic Turbulence 


By 
Stanley Corrsin 
The Johns Hopkins University 


The approach of von Karman an 
Howarth (to isotropic turbulence ) has beer 
applied to the decay of isotropic temper 
ature fluctuations in a decaying isotropi 
turbulence, under the restriction that th 
temperature differences are too small t 
have any effect on the velocity field 
From the correlation equation it & 
found that, if the scalar functions charac 
teristic of the pertinent double and tripl 
correlations are assumed to descend t 
zero faster than r~*, the product of the 
second moment of the double temperature 
correlation coefficient and the meat 
square temperature fluctuation is a col 
stant during decay. 


Loitsiansky’s 


This is analogous t 
“theorem’’ for the con 
stancy of the product of turbulent energy 
and fourth moment of the velocity correla 
tion coefficient in the turbulence decay 
For extremely small Péclet Number the 
correlation equation reduces to the three 
heat 
spherical 


dimensional conduction equatio! 


with symmetry. The corre 
sponding equation for the linear viscous 
decrement of the velocity field is a quasi 
five-dimensional equation. 

Estimates of decay and scale growth 0 
the temperature fluctuations at both e 
tremely small and extremely large Péclet 
Numbers are compared with the corr 
sponding results for the turbulence. Per 
haps the most practical result is that tht 
temperature ‘‘spottiness’’ seems always 
die off at a slower rate than the velocity 
“spottiness.”’ 
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combustion engineering—in action—for air progress 


we've been burning our candle at both ends 


You remember the the candle under_a bell-far™. . . leaving . 

an inert atmosphere of the sort produced by certain ‘Surface’ industrial furnace generators 
You see, combustion, which is our business, produces a lot of things besides heat—for 
example, special atmospheres for tricky heat treating of steel, aluminum, glass and many 
other materials. And the same research that enables us to squeeze the most heat from a flame 
also qualifies us to tackle the most difficult problems in creating and controlling 

special atmospheres . . . You know the “heat” end of our candle because Janitrol heaters 


serve so well in so many aircraft. We point up the other end of our candle because 


e 197 it has its place in many new and crucial problems which the aircraft industry faces today... 
since Your nearest Janitrol representative is always at your service. 


4 JA 
AIRCRAFT AND AUTOMOTIVE HEATERS wil. the whaling Cave 
Ge 


AIRCRAFT-AUTOMOTIVE DIVISION © SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 
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F. H. Scott, New York, N. Y., 225 Broadway; C. B. Anderson, Kansas City, Mo., 1438 Dierks Building; Lee Curtin, Hollywood, Calif., 7046 Hollywood 
Bivd., Frank Deak, P. A. Miller, Central District Office, Engineering Development and Production, Columbus, Ohio; Headquarters, Toledo, Ohio 
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designers 


If you design controls, hoists, 
counterweights, or any type of 
equipment where you must transmit 
pull or lift, this informative, free 
engineering handbook on tension 
linkages will help you! 

It covers typical examples of ten- 
sion linkage applications . . . help- 
ful step-by-step data on equipment 
selection and examples to guide you 
in making your selections. There 
are tables of dimensional data and 
other important facts you'll find use- 
ful in your work. 

Send for your free copy today. 
Just fill in and mail the coupon 
below. There is no obligation. 
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Reports and Memoranda No. 
1939 27 pp., illus 
ict New York 

Reflection at a Laminar Boundary Layer of a Weak Steady 
Disturbance to a Supersonic Stream, and 
Heat Conduction. M. J. Lighthill. Quarterly Jour) 
chanics and Applied Mathematics, Vol. 3, Part 3, September 
1950, pp refercnees 

Analysis of Turbulent Free-Convection Boundary Layer on 
Flat Plate. R. G. Eckert and Thomas W. Jacksor 
N.A.C.A Lechnice Vote No. 2207, October, 1950. 22 pp., illu 
relerence 


Aeronaut ear 
2426, 1949 (March 28 
British Information Ser 


Counc 
16 references 


$1.25 


305-325, illus 


Phe flow and heat transfer for a fluid with a Prandtl Numb 


close to unity was calculated by the use of von Karman ppro 
mate method Formulas are derived for the heat-transfer c 
eflicient, for the maximum velocity in the boundary layer, and for 


the boundary-layer thickness 

Note on the Velocity and Temperature Distributions Attained 
with Suction on a Flat Plate of Infinite Extent in Compressible 
Flow. A.D. Young. Quarterly Journal of Mechanics and App 
Vathematics, Vol. 1, Part 1, March, 1948, pp. 70-75, illus 
references 

The Solution of the Equations of the Laminar Boundary Layer 
for Schubauer’s Observed Pressure Distribution for an a 
Cylinder. I). R. Hartrec Gt. Brit., 
Council, Reports and Memoranda No, 2427, 1949 | 


13 references 


Aeronautical 1] ea 
April 4, 1939 
30 pp., illus British Information Services, Nev 
York. $1.25 

Note on the Circulatory Flow About a Circular Cylinder 
Through Which the Normal Velocity Is Large. 1. Thwaites 
Applied Mathemat Vol. 


3 references 


Quarterly Journal of Mechanics and 
Part 1, March, 1950, pp. 74-79 
Investigation of radial symmetric flow outside a fixed porous 


cylinder of infinite length on which is superposed a distribution o! 


circulation. An exact solution for steady flow is given in fint 
terms; no exact solution exists for unsteady flow. General 

tions are found in the form of asymptotic series in a parameter 1 
volving the suction velocity from which the velocity and pressur 
fields and torque can be found for cases where no general solutio! 
exists Phe solutions are analogous to conventional boundary 


laver the Ory 

A Comparison of Three Thick, Symmetrical, Multi-Slot Suc- 
tion Aerofoils. N. Gregory and A. R. Curtis. Gt. Br | 
nt Papers No. 20, 1950 October 
British Information Serv 


nautical Research Council, ¢ 


1, 1948 9 pp., illu 1 references 


ices, New York. S0.30 
Comparison of the Tadpole IX 
pole XIII (30.4 per cent thick 


53.4 per cent thick) ar rad 


urfoils, which have velocity dis 


continuities over the forward portion of the airfoil, wit! )p 
cent thick Griffiths airfoil. The suction quantiti nd ideal elle 
tive ( ire she for the Tadpole airfoils than for the Grilht 


ection For similar regions of laminar and turbulent 

drag and suction quantities are less if fewer slots are ust Larg 
drag reductions may be obtained by sucking away the turbulent 
boundary layer near the nose if the turbulent layer is replaced by 


laminar lay 


The Indication of Boundary-Layer 


the N.P.L. 20 In. 8 In. igs Speed Wind Tunnel. H. 1! 
Pearcey Gl ) nautical Research 
Paper Vo. 10, 1950 isn 14, 1948 13 pp., illus. ° 


references. British Information Services, New 
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Observation of the boundary-layer transition point o nal 
foil at 1/ O46 to OS by the liquid film evaporation method 
using alpha-monochlorohydrin as the liquid Direct 
photographs show the transition point and give indication of the 
nature of transition over the entire span. Direct shadow phot 
graphs and pressure distributions for 0.46, 0.8, 0. 


included 
Note on the Increase of Drag of an Aerofoil Due to the Thick- 
ening of the Boundary Layer Behind a Shock Wave. A. 1) \ 


Are 


and EK. Young. Gt. Brit., Aeronautical Research Cour 

and Memoranda No. 2401, 1950 (August, 1946 3 pp., 

references. British Information Services, New York. & 
Calculations of the theoretical Cy, of EC 1250 and Must 

foil sections at 17 = 0.79% and R 10 The increase in to 


boundary-layer thickening caused by the shock wave i 
mately O.0O1L, which is less than the drag inerease usually 
ciated with the deve lopment of shock waves 

The Application of Boundary-Layer Theory to Swirling Liquid 


Flow Through a Nozzle. A.M. Binnie and 1). P. Harri 
terly Journal of Mechanics and Applied Mathematics, Vo Part 
1, March, 1950, pp. 89-106, illus. 6 references 

Derivation of the laminar boundary-layer equation 
from a high-pressure reservoir when the main stream of the liquid 
possesses both swirl and axial velocity. The axial velocity i i 
form over the cross section; it attains a value at the thro 


to the velocity of a long wave moving axially on the 

face of the core. The equations are solved to give estin 

thickness of the boundary layer and the discharge throu 
The Boundary Layer in the Converging Nozzle of a 


Swirl 


Atomizer. G. 1. Taylor. Quarterly Journal of AM 
[pplied Mathematics, Vol. 3, Part 2, June, 1950, py 
illus. 2references 

Phe study of boundary layers that contain both swirl «ai ial 
velocity. An approximate analysis of the case with the 


rest and the liquid rotating, or swirling in a free vertex 
Pohlhausen’s use of the momentum integrals through the 
ary layer rhe growth of the boundary layer is ex 
the velocity with which the fluid laver flows toward thx 
calculated 


CONTROL SURFACES 


Equations and Charts for the Rapid Estimation of Hinge 
Moment and Effectiveness Parameters for Trailing-Edge Con- 
trols Having Leading and Trailing Edges Swept Ahead of the 
Mach Lines. Kenneth L. Goin US. NAGA 
Vote No. 2221, November, 1950. 92 pp., illus 10 refer 

Flight Tests to Investigate the Lightness of an Unbalanced 


Elevator on the Lockheed 12A. M. B. Morgan and E. M 
Gt. Brit., Aeronautical Research Council, Reports and M 

Vo. 2872, 1949 (January, 1940). 14 pp., illus. 5 refer 
British Information Services, New York. $0.75 

The Aileron. Robert MeLarren. .lero Digest, Vol. 6) 
November, 1950, pp. 938, 95-100, 102-105, illus. 24 refers 
Review ol aileron theory: effects of spoiler device 


wings on aileron performance; trends for future researc! 
An Approximate Method for the Determination of the Increase 


of Maximum Lift on Thin Profiles Due to Trailing _— —_ 


H. O. Palme and $. Stark. Sweden, Kungl. Teknisk 
Institution for Flygteknik, Technical Note No. KT] 0) 
PN 18, 1950 (April 25, 1948 YQ pp., illus. 1 refer 
english 
Phe method ts based on the assumption that the forw 


nation point has a limiting rear position on the lower 
this limit is not changed by the deflection of the flap 
Investigation in the Langley 19-Foot Pressure Tunnel of Two 


Wings of NACA 65-210 and 64-210 Airfoil Sections with Various 


Type Flaps. James C. Sivells and Stanley H. Spooner 
V.A.C.A Re port Vo. 942, 1949 23 pp., illus > ref 
US. Govt. Printing Office, Washington. $0.25 


Aerodynamic Coefficients for an Oscillating Airfoil with Hinged 
Flap, with Tables for a Mach Number of 0.7. M. J. Tu 
S. Rabinowitz ULS., Technical Not } 


October, 1950. 46 pp., illus. references 


FLUID MECHANICS & AERODYNAMIC THEORY 


The Energy Distribution Behind Decaying Shocks. 
Lighthill. Philosophie lagaczine, Vol. 41 (7th Serie 
November 15 references 


pp 1107-1198 


Phe degree of accuracy of Friedrich’s theory of the « 


plane shocks is examined through a consideration of sites 
Dbalanee assuming arbitrary thermodynamic properti for tk 
fluid. By a series of checks, it is determined that the | riedrict 
theory describes the final stage of decay accurate to only the fig 
ipproximation, but the front shock correctly to a second appro 
mation 

Approximate Solutions for Shock Waves in a Steady, Ong. 
Dimensional, Viscous and Compressible Gas. Paul Lichy 
Frank Romano, and Henry Lew Journal of the A naut 
Science Vol. 18, No. 1, January, 1951, pp. 55-6 lus 


references 
The Position of the Shock-Wave in Certain Aerodynamic Pro}. 
lems. M. J. Lighthill Journal of Mech 


I pp ed Ma , Vol September, 
SIS 


rly 


, Part 3, 


cs a 


pp. si 


thematics 

3 references 
Formulas and Tables of Coefficients for Numerical Differentis. 

tion with Function Values Given at Unequally Spaced Points ani 


Application to Solution of Partial Differential Equations. Chu 
Hua Wu U.wS., N.A.C.A., Technical Note No. 2214 Novet 
ber, 1950. 104 pp., illus 15 references 

In the application of the tables to elliptic equations, the deriy 
tives are replaced by formulas based on fourth-degre« poly 
nomials, and the equations are solved by the relaxation and matri 
methods. The application is extended to problems of compress 


ble flow past airfoils, and turbine 


On the Hodograph Transformation for High-Speed Flow. | 
A Flow Without Circulation. S 


airfoil cascades, 


Goldstein, M. J. Lighthill, ar 
J. W. Craggs. TI—A — with Circulation. M. J. Lighthi 
Quarterly Journa Vechanics and Applied Mathenn , Vol 
Parts 3, 4, September, ae 1948, pp. 344-357 142-45) 
lus. references 


On the Linearized Potential Theory of Unsteady Supersonic 


Motion. Kk. Stewartson. Quarterly Journal le nie 
lpplied Mathematics, Vol. 3, Part 2, June, 1950, pp. IS2-199 
references 

Phe Laplace transformation is applied to several problems 
unsteady supersonic flow, assuming that the approximations 
the linearized potential theory are valid. Simple expressions f 
the lift distributions on the semi-infinite wing, the sweptbae 
wing, and the slender body of revolution at incidence are « 
tamed. A method for obtaining a power series for the lift o1 


delta wing ts also given 


Graphical Method for Obtaining Flow Field in Two-Dimer- 


sional Supersonic Stream to Which Heat Is Added. I Irvin 
Pinkel and John S. Serafini U.S., N.A.C.A., Techs \ 
Vo. 2206, November, 1950. 62 illus., 2 fold. charts 


Pp., 
a Mach Number range of 1.3-5.0 
On Source and Vortex Distributions in the Linearized Theor 


references Phe charts cover 


of Steady Supersonic Flow. A. Robinson. Quarterly Journa 
Vechanics and Applied Mathematics, Vol. 1, Part 4, Decemb 
1948, pp. 408-482, illus. references 

The Numerical Method of Characteristics for Supersonic 
Flows with Axial Symmetry. M. Holt. Quarterly Journal 
Vechani Vathematics, Vol. 2, Part 4, Decem 
IN49, pp. 473-478, illus. 2 references 


Anisotropy : the Spectrum of Turbulence at Small Ware- 
Numbers. G. k. Batchelor and R. W. Stewart Oud 
Journa Vechanic | pplied Vathe matics, Vol Part 
Mareh, 1950, pp. 1 3 references 


experimental evidence of the comparison of two velocity cort 


a nd 


S, illus 


lations in the mitial period of decay and the measurement of t! 
turbulent energy distribution in the final period of decay sh 
that a grid of bars in a uniform stream creates homogencous tu! 
bulence in which the components of small wave number are anis 
tropic and remain so through the decay. These results agree wit 
the theoretical analysis 

Supersonic Flow past a Semi-Infinite Cone. J]. B. Broderick 
Quarterly Journal of Mechanics and Applied Mathemat Vol 
Part 1, March, 1949, pp. 121-128. 4 references 

Readers’ Forum: An Approximate Treatment of Multishock 


Bodies of Revolution at Small Angles of Attack by the Method 
of Characteristics. R. |: Journa 
Vo. 18, No. 1, 


i 
January, pp. 70, 71, 
references 

Supersonic Flow past Slender Pointed Bodies. (;. \. War 
Quarter!y Journal of Mechanics and Applied Mathemat 1.2 


Part 1, March, 1949, pp. 75-97, illus. 5 references 
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Supersonic Flow Round Pointed Bodies of Revolution B 

Broderick Journal of Mechanics and Apt 
, Vol. 2, Part 1, March, 1949, pp. 98-120, illus. ¢ ‘ 

Supersonic Flow past Slender Pointed Bodies of Revolution at 
Yaw. M. J. Lighthill. Quarterly Vechar 
plied Mathematics, Vol. 1, Part 1 1948, 
references 

Supersonic Flow past Slender Bodies of Revolution the Slope 
of Whose Meridian Section Is Discontinuous. \I ill 
Vechanics Ipplied Math 


Quarterly 


matics 


Journal of 


, March, Dp] H—-89 


Quarterly Journal of and 


Part 1, March, 1948, pp. 90-102. 6 references 

On the Stability of Two-Dimensional Smooth Transonic 
Flow. Yung-Huai Kuo. Journal of the Aeronaut 
Vol. 18, No January, 1951, pp. 1-6, 54, illu lt 


The Steady Flow of Viscous Fluid past a Sphere and Circular 
Cylinder at Small Reynolds Numbers. S. Tomotika Aoi 
Quarterly Vechanics and Applied Mathe 
Part 2, June, 1950, pp. 140-161, illus. 8 references 

Investigation of the flow past a sphere and 
on the basis of Goldstein's exact 


Journal of 


a circu 1 
analytical solution to O 
linearized equations of motion to determine if the flow 
observed experimentally can be reproduced theoretically Phe 
drags of the bodies are examined, with emphasis on t ir 
drag and frictional drag 

The Approximate External and Internal Flow past a Quasi- 
Cylindrical Tube Moving at Supersonic Speeds. G Vard 
Quarterly VWechanics and Applied Mat} 
Part 2, 1948, pp. 225-245, illus. 8&8 reference 

A Note on the Hodograph Transformation for the 
Dimensional Vortex Flow of an Incompressible Fluid ( | 
stein and M. J. Lighthill Journal o 

lpplied Mathematics, Vol. 3, Part 3, 
302 illus. Sreferences 

For the problem of irrotational motion in jets, the 
tion from the physical to the hodograph plane is not ‘ 
transform; the 


Journal of 
June, 


Quarterly 


September, 


hodograph plane is a Riemann surf lo 


demonstrate the occurrence of branch lines in the hodogs 
transformation, the hodograph plane is computed for the f] of a 
stream with uniform shear past a circular cylinder. Sux rancl 


irrotational subsonic flow 
branch lines are cusped in the hodograph plan 
Problems in the Theory of Viscous Compressible 
Paco A. I Julian D. Cole, and 
fornia Institute of Technology, Gu 
1950 (Mareh, 1949 
Reprinting Committee, 
$2.00 


lines cannot oceur in 


Fluids. 
aagerstrom, Leon Tri 


venhein leronc 


tory, October, 
Durand 


232 pp., illus St 
California Institut h 
nology, Pasadena, Calif 

Phe basis of a technique for dealing with lineariz 
and examples of the use of this technique 
with problems for 


rhe work efly 
a set of linearized equations of 

fluid with negligible heat conditions with two types of 
longitudinal and transvers« The 
pressibility were 


effects of viscosity 
investigated for the 
nonlinear equations. The 


solutions for 
interaction between longitudi 
transverse waves Is treated. Derivation of fundament 
fer various cases ts considered in the appendixes. In addi Lo 
this material, which was contained in the report publis! M 
1949, this reprint includes an errata to the 
tional bibliographical material, 
a flat plate 

The Method of Characteristics for Problems of Compressible 
Flow Involving Two Independent Variables. I ~The General 
Theory (With a Note on the Calculation of Axially-Symmetrical 
Supersonic Flows). S. Goldstein. II —Integration Along a Mach 
Line; The Radial Focusing Effect in Axially Symmetrical Flow. 


origin 
and further discussion of 


R. Meyer Quarterly Journal « Vechani 
Vathemat Vol. 1, Parts 2, 4, June, December, 1948 8 
151-4690; illu 21 references 


Non-Linear Character of Compressible Aerodynamics 
Akita lapan Review ( Engineering 
In English. Analysis 
linear compressible flow 
On Some General Theorems in the Linearized Theory of Com 


2, June, 1950, pp. 5-10, illus 


Mental equation of 


pressible Flow. F. Ursell and G. N. Ward. Quar 
Vechani and Applied ttecs, Vol. 3, Part 3, 
1950, pp. 326-348, illus. 15 references 

Vector methods are used to demonstrate that thx 
theory for steady irrotational isentropic flow past a thin bo 


a sharp trailing edge is adequate for the calculation of t] 
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drag on the body Certain assuinptions are require by 
ippearanice of infinities at the edges of the wake. Relationshj 
ire found between the flow past a thin body and the reversed 
past the body 

Linearized Compressible-Flow Theory for Sonic Flight Speed 
Max A. Heaslet, Harvard Lomax, and John R. Spreit 
V.A.C.A Report Vo. 956, 1950. 16 pp., illu ferer 
US. Govt. Printing Office, W ishington. $0.20 

Solutions that are in good agreement with linearize: ory 
found for stationary three-dimensional flow and un ly 
dimensional flow Phe flow conditions over several ces 
determined when the free-stream Mach Number 

Flow Patterns and the Method of Characteristics near a Son 
Line. M. Holt. Quarterly Journal of Mecha l pp 
Mathematics, Vol. 2, Part 2, June, 1949, pp. 246-256, illus 
references 


The Behaviour of the Velocity Along a Straight Characteristi 
in Steady Irrotational Isentropic Flow with Axial Symmetry 
M. Holt. Quarterly Journal of Mechanics and A pf 
matics, Vol. 1,:Part 3, 1948, 
1 reference 


September, pp. 308 

Eddy Diffusion and Evaporation in Flow over Aerodynamicall 
Smooth and Rough Surfaces: A Treatment Based on Laborator 
Laws of Turbulent Flow with aes Reference to Conditions i: 
the Lower Atmosphere. L. Calder. Quart 
Vechanics and Applied Mathematics, Vol. 2, Part 2, June, 194 
pp. 158-176. 22 references 

On a Family of ea senoeny Spatial Gas Flows. R. Prim an 
Neményi. Quart irnal of Mechanics and Apt 
matics, Vol 2 Part 2. 1949, pp. 129-135. 6 references 

The Formation of Closed Wakes in Fluid Motions. 1). N. de 
Allen y Jour Vechanics and App 

Vol. 2, Part , March, 194 , pp. 64 71, illus 

The Mina of Wire Gauze on Small Disturbances in a Unifom 
Stream. G.I. Taylor and G. k. Batchelor Nationa 


June, 


referet 


Appendix: 


Bureau of Standards Measurements of Lateral Force on Gauze 


of Round Wires. | 


Journ f Mechanics and 


Dryden and G. B. Schubauer. Qua 
pplied Mathemat Vol. 2, Part 
March, 1949, pp. 1-29, illus. & references 


INTERNAL FLOW 


Overall Performance Characteristics of a Four-Stage Reactio: 
Turbine. 1). G. Ainley, S. E. Petersen, and R. A. Jef 


Berit leronaul R ich Counc Rep 
\ 416, 1950 (September, 1946 20 pp., illu 1 referen 
British Information Services, New York. $1.00 

rests of a low-pressure turbine that consists of four stages of 4 
per cent reaction blading, with cold pressurized air over a larg 


portion of its working range. Test results are plotted and are cot 


pared with theoretical calculations, 


The Supersonic Axial-Flow Compressor. Arthur Kantrowit 
ULS., N.A.C.A., Report No. 974, 1950. 9 pp., illu references 
U.S. Govt. Printing Office, Washington $0.25 A nalvsis 


ixial-flow compressors that have supersonic velocities in the bl 


TOWS 


A Theoretical Investigation into the Effect of Profile Shape 


the Performance of Aerofoils in Cascade. A. 1). S. Cartet 
Hazel P. Hughe Gt. Brit leronautical Research 
ports and Memoranda No. 2384, 1950 (March, 19-4¢ so py 
illus. S references British Information Services, New York 
S1.60 

Study of two-dimensional flow through a casead 
method of conformal transformation. Calculations were cart 
out for six cascade types; results are tabulated and plotted 
deviation rule is given for parabolic-type airfoil I orn 


choice of profile sh ipe for airfoils in a cascade depend | 
Airfoils with a thickne 


poor performance in a cascade 


Attainable Circulation About Airfoils in Cascade. A 


duty a cascade must do 


per cent give 


Goldstein and Artur Mager US... NACA 
1950. 23 pp., illus. 13 references. U.S. Govt. Printing Of 
Washington. $0.25 

A relationship is established between profile thickn 


diagram, Reynolds Number, maximum surface velocity 
solidity for a cascade of airfoils in two-dimensional incompress! 
fluid flow, ind the effect of the cascade de sign parameter 


cade solidity is calculated 
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19 
by t Readers’ Forum: On the Calculation of the Potential Flow PARASITIC COMPONENTS & INTERFERENCE 
; Sasce N. Scholz Journal of the Aero 
onshi round Airfoils in Cascade. Zs ul of 
1A . . Vol. 18, No. 1, January, 1951, pp. 68, 69, illus Aerodynamic Interference in Supersonic Missiles. P. A 
aan Lagerstrom and M. E. Graham Douglas Aircraft Company, 
S reference i 
, Inc., Report No. SAI-18743, July, 1950. 92 pp., illus. 19 ref 
ht Speed An Experimental Investigation of Supersonic Lattice Flow. me t PP. 
Tames E. O' Neill leronautical Engineering Review, Vol. 10, No wok ; 
Investigation of vortex-interference on a missile with low-as 
erer January L951, pp 32, illus 
I pect-ratio lifting surfaces and> a small wing-span-fuselage-ratio 
Velocity Distribution and Fluid Friction in Smooth Concentric diamete: Wing-fuselage interference and wing-fuselage-tail 
Ory Annuli. Rothful, C. C. Monrad, and V. Senecal. interference are,studied. In the examination of wing fuselage 
yw } neerin Chem y, Vol 12, No 12, December, iiterference, slender-body theory. ts used, and corrections are 
es 0, pp. 2511 2620, illus. 2b references. The study of the aul ipplied to it from an estimation of planar systems that have exact 
hermal flow of air at room temperature by the measurement of linearized solutions and from a general consideration of low-aspeet 
ar a Son tatie pressure differentials and pot velocities ratio theory For the problem of wing-fuselage-tail interference, 
| pt The Viscid Flow of Airina Narrow Slot. G. L. Shires. Gi. Brit, the spanwise lift on the wing is calculated. A ‘rolled-up” 
illus leronaul Research Council, Current Papers No. 13, 1950 vortex sheet is assumed Ihe vortex sheet is replaced by two 
December, 1948 30 pp., illus. 1 references British Informa vortex lines, and the downwash caleulated from the position and 
racterist tion Services, New York. $0.65 flow field of the vortices 
symmetr Pheoretical and experimental investigation of the properties of Wind Tunnel Tests on a One-Twelfth Scale Model of a Twin- 
7 viscid flow of air in a rectangular slot that has a width large in Engined Military Transport (Airspeed C 13/45 Ayrshire). 
eomparison with its depth, considering both laminar and turbu R. Warden Gt. Brit., Aeronautical Research Council, Current 
my] ] 
lent flows Papers No. 17, 1950 (January 18, 1949). 45 pp., illus sritish 
mamical Suction Force on the Lip of a Two-Dimensional Idealized Scoop Information Services, New York. $0.90 
sboraie in Non-Viscous Subsonic Flow. Charles W. Coale. Douglas :Ai? Measurement of wing-body interference and longitudinal sta 
No. S 9749 ri Q50) 7 bility on a high-wing twin-engined transport aireraft with under 
ditions jr Company, , 13742, April 11, 3 
sal pp., illus. 4 references slung nacelle s. The wing and fuselage were tested separately, 
10 Calculation of the suction-force coefficient on a scoop for in ind the wing was tested with and without nacelles. Stability 
compressible and compressibl flow rhe coethicient decreases tests were run with and without operating propellers There is 
ith mass-flow ratio and increases with Mach Number. The * 9 ati appreciable body interference effect on the tail; under climb 
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thought K+ PHOENIX TRACING 
| CLOTH was the berries - but 
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how K+tE 
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PHOENIX* Tracing Cloth always did feel good to 
an engineer's pencil, but, now, new improved N166 
PHOENIX feels better than ever—performs better 
—is better, It’s whiter than ever—which gives it better 
contrast for pencil line drawings. (This helps reprint 
transparency.) 

The new PHOENIX is toughened to take today’s 
new vigorous printing techniques—repeated trips 
under higher powered lights or through hotter print- 
ing machines. 

The new N166 thrives under an ultra-violet test, 
which equals thousands of prints on a machine, or 
years of exposure to daylight. 
yellowing. 


No appre iable 


* Trade Mark 


Improved PHOENIX resists heat of glass cylinders 
even as high as 250° to 275°. Will not stick. 

K&E have also given this cloth a Bureau of 
Standards three day 212° heat test, which is the 
equivalent of years of aging. It retains its whiteness 
remarkably well. 

The new PHOENIX resists ammonia vapors and 
discoloration by contact with diazo prints in storage, 

Its surface takes friction heat of motor erasers with- 
out softening or stain. 


Both sides of the new PHOENIX are wonderfully 
water-resistant. This is important, since, if one side 
is more water-resistant than the other, the weaker 
side runs the show. By water, I mean water AND 
perspiration. 


Gosh. 


I never dreamed T could say so many excit- 
ing things about a piece of cloth! 
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\ K4E PLANIMETER will 
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of anythine from a 
swan) Yo a pie 
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Don’t ask me how it works. It’s Greek to me. But 

+ youengineers probably understand that a planimeter 
will measure the area of an irregular plane if you 
push a little point accurately around its outline. 


Engineers also tell me a planimeter has to be about 


inders 


the most accurate thing on wheels, or it will tell false- 
hoods. If it has rheumatism in any of its joints, water 
‘au of 
is the 


iteness 


on the knee, or a erick in its funny bone, watch out. 
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excit: 


Engineers tell me that KKE COMPENSATING 
POLAR PLANIMETERS are built beautifully for 
| long-lasting cat’s-whisker precision—that is, unless 
you go dropping them on the floor or using them to 
fight mosquitos. 


A new K&E Manual comes with each instrument. 
i It includes description of a unique method, which 
greatly increases the size of the area that can be 
measured, 


LEROY is as versatile as a 1-man band. 

You can have standard Gothic alphabets in a va- 
riety of sizes, plus many other type styles—Condensed, 
Extended, Reversed, Outline Gothic, Cheltenham, 
ete. Everything, including strawberry and vanilla. 

Then there are Symbol Drawing Templates — Elec- 
trical, Welding, Map, Geological and Mathematical. 

Also special templates made specially to order: 
trade marks and designs, frequently used words and 
phrases. Tell your K&E distributor or branch or the 
factory at Hoboken what you want. Send for a 
“LEROY Lettering and Symbols” booklet. 

In case you don’t know it, LEROY is a “controlled” 
lettering device used in thousands of drafting rooms. 
Swift and sweet. No smearing. No swearing. 

You can form perfect letters the first time, and 
achieve speed and skill in a 


matter of minutes. 


For further information 
about any of the above 
products, ask a K&E Distrib- 
utor or any K&E Branch, 
or write to Keuffel & Esser 
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Co., Hoboken, N. J. ating 
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USE PITTSBURGH 


TAPES 


for better cabin-sealing, float- 
sealing, spotweld-sealing 
and to prevent corrosion! 


@ To help you handle with greater 
speed and efficiency the problems 
presented by modern airplane manu 
facturing methods, Pittsburgh offers 
you these three important develop- 
ments in sealing— 


@ FABSEAL—an impregnated fabric 
that forms a complete seal between 
metal, wood or fiber members. 


@ NU-CHROMSEAL-—a solid, plia- 
ble compound in a film of fixed 
thickness for sealing lap joints or butt 
seams in metal, wood or fiber where 
rivets, bolts or screws are used. Seals 
water, gasoline or oil storage com- 
partments. Insulates dissimilar 
metals to prevent corrosion. Stops 
squeaks or chafing where metal parts 
rub against each other. 


@ WELDSEAL— protects spot-welded 
and hot-riveted assemblies from cor- 
rosion by sealing seams against mois- 
ture. Flows around heated areas and 
returns to original character at nor 

mal temperature. 

@ Samples of these remarkable tapes 
are available for experimental work 
and the services of our engineers are 
at your disposal for consultation 
without cost or obligation. 


Pittsburgh also offers dopes, lacquers, primers, 
enamels, and special coatings for every 
aviation need. 


PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J} 

Springdale, Pa.; Houston, Texas; Los Angeles, 
Calif.; Portland, Ore. Ditzler Color Division. 
Detroit, Mich. The Thresher Paint & Varnish 
Co., Dayton, Ohio. Forbes Finishes Div.. Cleve 
land, Ohio. M. B. Suydam Div., Pittsburgh, Pa 


PittspuRGH 4“ 


PAINTS GLASS CHEMICALS BRUSHES © PLASTICS 
PITTSBURGH PLATE GLASS COMPANY 
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British Information Services, New York SO) ta fr 
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bility and Damping-in-Yawing Derivatives on the Lateral Sy 
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Wind Tunnel Tests on a One-Twelfth Scale Model of a Twir 
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R. Warden G leronautical Rese Cou Cy 
Pape \ 17, 1950 (January 13, 1949 15 py ill Brit 
Information Services, New York. $0.90) 
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Wind-Tunnel Tests on an Aircraft Designed for Super-Son 
Speeds. I High-Speed Wind-Tunnel! Tests on a 1 6.15 Sca 
Model Aircraft. S. P. Hutton and H. E. Gambtl II No. 
11',.-Ft. Wind-Tunnel Tests on a 14-Scale Model Wing. 
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Low Speed Tunnel Investigation of the Effect of the Body a 
Cm, and Aerodynamic Centre of Unswept Wing-Body Combina 


tions. A. Anscombe and I). J. Raney Gl. 1 d 
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Phe changes in acrodynamic center and Cy». due to body | 
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body width and depth, wing-body angle and height g 
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between wing no-lift line and body axis; the effect of wing heig 
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The Dynamic Lateral Control Characteristics of Airplane 
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was tested with N.A.C.A,. 0012 (round-leading-ed 

per cent thick biconvex (sharp-leading-edge ) wing I rogt 
consisted of static and rotary force tests and flight 1 


evaluation of the dynamic lateral control characteristi 


€ 


THERMOAI 


Heat Tran 
Atmosphere. 
V.A.C.A 
17S. Govt. I 


WINGS & | 


Effect of 
Characterist 
Rit kemann 

r Flygtek 
Mav 17, 19 

Six comp 
ving with 

nall dihed: 

os of the g 
slight effect 
ying 

The Cale 
an Applica’ 
Loma Slud 
Vo, 957, 19 

g Office 

An outln 
he veloc 
we; the « 
istribution 

swept b k 

he downw 

ving and o 

mispan 
pplied Lo 

The Yat 

Gwendolet 

| pplied 

73, illus 

The Fiz 

When the 

Vertex. 

nd 

7-343, 1 

System: 
Oscillating 

im, A 

lus. 91 

A modi 

propos 
tingon 

1 the ai 
forces ane 

ined fre 
pplicabl 
pproxim 
urface 

Measu 

A. L. Bu 

ronau 


illus 


1h swe 

The A 
ary-Valu 
Max A 
Wind. 


Speeds. 


: Model , 


1]'/.-Ft 


RING REVIEW FEBRUARY, 19 
— 
Sey 
| | 


dy Or 
nbina 


rplane 


LE RONAU TIE 


THERMOAER( )DYNAMICS 


Heat Transfer to Bodies Traveling at High Speed in the Upper 


Atmosphere Tackson R. Stalder and David Jukoff iS. 
v4ACA., Ret Vo. 944, 1949. 13 pp., illus. 16 references 
© (Govt. Printing Office, Washington. $0.15 
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Effect of Geometric Dihedral on Low-Speed Static Stability 


Characteristics of a 40 ae Back Wing. Kazimierz Orlik 
Riickemann den, Kung Teknisk Hogskola, Institution 

Flyeteknil echnice Vote No. KTH 1ERO TN 17, 1950 
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Systematic Representation of Aerodynamic Coefficients of an 
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and half the tail plane of the Armagnac Phe test 
standard welded steel columns that can be placed whereve \ 
ire needed 


rig 


Phe load is applied by electrically-operate: 
jacks through tie-rods and chains. Tensometers atta 
each load strap give individual measurements; a cent 
panel records the entire test 

Airspeed Ambassador Twin-Engined Transport, England 
Some Problems Involved in the Design of a Medium-Stage Air 
liner). A. E. Hagg leronautical Society of Indi 
Vol. 2, No. 3, August, 1950, pp. 99-113, illus 

Airspeed Ambassador. IV Mainplane Design; Laminar 
Flow Characteristics and Influence on Tooling; Subassembly 
Breakdown, Equipment and Procedure; Skin-Panels. S. ( 
Poulsen lircraft’ Production, Vol. 12, No. 144 Nov 
1950, pp. 304-308, illus , cutaway drawings 

Beechcraft Twin Bonanza Light Transport. Irving 
levation Week, Vol. 53, No. 19, November 6, 1950, pp. 28 
30, 

Boeing 498 and 498-4 Twin-Engined 24- Passenger Turbo] 
Transports. Alexander MecSurely Week 
No. 21, November, 20, 1950, pp. 15, 16, illus 

Boeing B-47A Stratojet Turbojet Bomber. 
H1, No.5, November, 1950, pp. 22-25, 62, 64, 68, illu ) 
ment of the design 


Boulton Paul P.111 Delta- -Wing Turbojet Research Airplane, 


England. 1 ition Week. Vol 53, No November 
p. 19, 
de eer Comet Turbojet Transport, England. 
ne Journal, Vol. 33, No. 10, October 1950, pp 873-874 
de Havilland D.H. 115 Turbojet Trainer, England 
Vol. 58, No. 2183, November 23, 1950, pp. 462-467, cutaway 
drawings 
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Douglas XA2D-1 Skyshark Twin-Engined i Naval 


Attack Bomber. I, II. Stanley H. Evans I Vol. 38 
Nos. 2182, 2183, November 16, 23, 1950. pp. 424-426; 4 54, 458. 
illus. I. Evaluation of the design. II. Design anc erform. 

Fairchild XC-120 Pack Plane Military Transport. Irving 
Stone lvvation Week, Vol. 52, No. 20, November 1: 950, pp 


22, 25-29, 31, illus 

Lockheed 749A Constellation Four-Engined Transport. |}. 
craft Engine , Vol. 22, No. 261, November, 1950, pp. 349 
341, illus Production and design details involved in the modi. 
fication of the Model 749 to 749A 

MIG-15 Sweptwing Turbojet Interceptor, U.S.S.R. || 
Week, Vol. 53, No. 20, November 13, 1950, p. 36, illu 

North American T-28 Single-Engined Advanced Trainer 
Aviation Design Progress). Randolph Hawthorn 
lee, Vol. 14, No. 5, November, 1950, pp. 24, 25, cutar 
ings 

Vickers-Armstrongs Viscount 700 Turboprop Transport, 
England. David A. Anderton leiation Week, Vol. 53, No. 19 
November 6, 1950, pp. 2, 22, 25, 26, illus 


ation 


Latin 
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COCKPIT & CONTROL CABIN 


Human Tolerance to Acceleration Applied from Seat to Head 
During Ejection Seat Tests: Development and Test of Mech- 
anism for Pilot’s Escape from High Performance Aircraft. 


Daniel | Watts, I Ss Mendelson, and \ Kornti US 
Material Ceo Phila., Naval Air Ext nta 
Station, Repe TED Ne VLA 256005 ( Report N 1047 
pp., lus 9 reference 


CONTROL SYSTEMS 


Cable-Pulley Friction. W. Schor Liners 
Vechanies neers, Transactions, Vol 
1950, pp. 1173-1180, illus 


ely of 
72, No. &, November, 
references 

Experimental and theoretical analysis of the factors coutribut 
ing to the friction in cable-pulley or rope systems; derivation of 
in empirical formula fer computing this friction 


FUEL TANKS 
Special Sealing Edition; Integral Wing Fuel Tank and Collap- 


sible Fuel Cell Repairs. Douglas Service, Vol. 8, No. 5, Septem 
ber-October. 1950 illus 


LANDING GEAR 


Aircraft Ski Research in Canada; Engineering Se ction G. ] 


Kleim Canada, Vi Research Coune 
/ s, Quarterly Bu n, Report No. ALE 1950 July 
1 September 30, 1950, pp. 1-11, illus 

Snow and aerodynamic characteristics of skis and dynamt 
loads on aireraft) skis Phe safety problem landing. sk 
equipped aircraft involves not only the strength of the skis, | 


ilso the shock absorbing characteristics of the underearri 
piloting techniques 


Undercarriage Airborne Weight Parasite. RichardG. Worces 


ter | mericar Iviation, Vol. 14, No. 19, November 27 195 
pp. 22, 23, illus. Comparison of aireraft landing-gear weights 
tabulation of data on transport gears and U.S. and British Jet 


vureraft landing gears 


Airports (39) 


What About Reflective Markers? Viporne 
lee, Vol. 14, No. 5, November, 1950, pp. 30, 31, ih 


Aviation Medicine (19) 


Human Tolerance to Acceleration Applied from Seat to Head 
During Ejection Seat Tests: Development and Test of Mech- 
anism for Pilot's Escape from High Performance Aircralt: 


Daniel T. Watts, E. S. Mendelson, and A. T. Kornfield ) 
Vaval A Va Center, Phila., Naval Air Exp Si 
tion, Rep TED N VAM 256005 ( Report N 
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ENGINEERING REVIEW 


IN JEJE IDIEID2 2000 “private eyes” 


With the performance of a million-dollar 
airplane at stake — and perhaps the wel- 
fare of its passengers and crew — there 
can be no compromise in the manufac- 
ture of the vital AiResearch equipment. 

That is why more than 2000 AiResearch 
technicians make “quality” their watch- 
word... why such operations as Precision 
Inspection. Functional Testing and Qual- 
ity Control are foremost in importance. 

For example, it takes 30 man-hours to 
inspect this one turbine refrigeration unit 
from raw material to shipping. Fifty 
inspectors perform 600 rigorous exami- 
nations, using $40,000 worth of the most 


modern precision testing equipment. 

Each of the 600.000 machined parts 
produced monthly at AiResearch is indi- 
vidually inspected. Every assembly step 
in 640 different accessories is further 
inspected, and the final product is given 
a severe functional test. Behind the scenes 
Quality Control engineers persistently 
review every method of manufacture. 

Thus AiResearch takes every precaution 
known to production science to assure 
dependable performance of its equip- 
ment. which is today used on every type 
of high-speed. high-altitude aircraft of 
American manufacture. 


AiResear 


DIVISION OF 


THE GARRETT CORPORATION 


AiResearch—specialists 
in the design and manu- 


facture of equipment 


involving the use of high- 
speed wheels—is a leader 
in the following major 
categories: 

Air Turbine Refrigeration 

Cabin Superchargers 
Gas Turbines 
Pneumatic Power Units 
Electronic Temperature Controls 
Heat Transfer Equipment 
Electric Actuators 


Cabin Pressure Controls 
and Air Valves 


AiResearch Manufacturing 
Company, Dept. B-2 
Los Angeles 45, California 


BOG, 
alt 
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Protective Helmets Their Integration with Other Equipm ent. 
]. C. Poppen and E. L. Hendler. Journal of Aviation 
Vol. 21, No. 5, October, 1950, pp 414-418 
Chlorate Candles As a Source of Oxygen. William HS 
ter, R. R. Miller, Robert M. Bovard, C. B. Jackson 
R. Pappenheimer. Jndustrial and Engineering Ch 
12, No. 11, November, 1950, pp. 2348-2353, illus 101 
Sensibility of Man to Light Anoxia. L. P. Dugal and | 
liset Journal of Aviation Medicine, Vol. 21, No. 5. ¢ 
1950, pp. 362-374, 404, illus. 9 references 
Electrical Activity and Oxygen Tension of Brain During Hy; 
oxic Conditions; Experimental Method and Results. 
Stein and R. R. Sonnenschein. Journal of Aviatior 
Vol. 21, No. 5, October, 1950, pp. 401-404 
Problems in Assessing Winter Flying ear tac N. ¢ 
L. A. Wright, and C. C. Gotlieb. Journal of Aviatior 
Vol. 21, No. 5, October, 1950, pp. 419-428, illus 
Evaluation of Some Drugs in Motion Sickness. | 
Chinn, Benjamin A. Strickland, Fred W 
and Haynard Tinkham. Journal! of 
No. 5, October, 


12 references 


Oberst, Svrrel S. \ 

leiation Medici 

1950, pp. 424-429, illus. 10 references 
Evaluation of Present-Day Knowledge of Cosmic Radiation at 

Extreme Altitude in Terms of the Hazard to Health. 1! 

1. Schaefer Journal of Aviation Medicine, Vol. 21, No ( 

ber, 1950, pp. 875-394, 418, illu 11 reference 
Possible Methods of Producing the Gravity-Fre« 

Medical Research. Fritz Haber and Heinz Haber 

Vedicine, Vol 21, No 


state 


leration 


October, 
illus 

Field Tryout of a Procedure for Evaluating the Proficiency of 
Air Route Traffic Controllers. John A. Nagay 
leronautics Administration, Division of Research, Rep 
October, 1950. 121 pp., illus. 5 references 

The Effects of Level of Learning and of Overlearning on Pro 
active and Retroactive Facilitation and Interference (Human 
Engineering Synthesis of Basic Information). 
MeAllister. (State University of lowa 
Research, Special Devices Center, Technical Rep 
938-1-8, August 22, 1950. 24 pp., illus. 5 references 

Losses of Skill in Performing the Standard Mashburn Task 
Arising from Different Levels of Learning in the Reversed Task 
(Human Engineering Synthesis of Basic Information \ 


Dor 


H. Shephard State University of Iowa U.S 
Vaval Research, Special Devices Center, Technical 
SDC 938-1-9, August 23, 1950. 24 pp., illus. 15 ref 


Single-Trial-per-Task Versus Multiple-Trials-per-Task in the 
Acquisition of Skill in Performing Several Similar Tasks | Human 
Engineering Synthesis of Basic Information). 1) 
MeAllister and Don Lewis 
Office of Naval Research, 


Vi SDC 9238 1 


State University of Tow 
Specia Devices Center, 1 
1050 IS pp 


7, August 3, illus 


Comfortization (23) 


Problems of Cabin Air Control in Transport Aircraft 
lry The Technica Instruct _ Vol 5, No 10, October 
3-14, illus 

Structural, air-supply, 
pressure-control 


cabin-air-distribution, 


problems in aircraft cabin air con 


Airspeed \ 


of the cabin air control system on the 


maintenance and overhaul procedures 

Improved Cabin Heat Control for 
Colman System. George | 
No IS, tober ou, 


Martin) 4-0-4, Barber 
Christian {viation Vi 


1950, pp. 438, 


Education & Training (38) 


Jet Propulsion A Chemical Engineering Elective for Se: 
and Graduate Students. Robert A. Cooley. Jour) 

ng Edu n, Vol. 41, No. 2, October, 1950 
reference 


Electronics (3) 


Cooling of Electronic ee at High Altitudes 


Wilkic ni Offi i 
Force), Techs Data Dies “Vol 15, No. 12, De 
pp. 30-82, illus references 


Pests were run on several systems for cooling electri para 
tus at altitudes greater than 50,000 ft Results e tha 
cooling needs at high altitudes can be met by use of a1 ndab 
cooling system with a fluid that evaporates on absor! heat 

The Electronic Simulator for the Solution of Flutter and ‘—< 
tion Problems. F. Smith. Gi. Brit., Aerona 
Council, Current Pape Vo. 26, 1950 (Octaber. 194 i4y 
illus. 4 references. British Information Servic« Yor 
40) 

Basic principles of an electronic simulator that ves the 


equations for coupled oscillations in several degrees of fr 
Electronic amplifiers are used 
the methed of representing 


eedom 
as adding and integt g units 
simple harmonic 


given 
Phe problem of coupling two or more groups of ampli 


re spond to two or more degrees of freedom 1s examine 


tO cof 
A pro- 


totype machine for the egrees of 


solution of problems with tw« 
being built at the R.A.E 


signed for problem 


An Electronic 


freedom is a simulator ing d 


involving six degrees of freedom 


Analyser for Linear Differential 


J. Gait and D. W. Allen. Gt. Brit., Acronau Vesearch 
Council, Cu } Pape \ 23, 1950 (December 47 7 
pp., lus. British Information Services, New York, $0.75 
Development of an electronic differential analyz sing the 
basic operations of addition, subtraction, mtegratior nd dif 
ferentiation Phese operations are performed by fe ck net 


works with high-gain dx 
i flexible 


the solution of linear and 


unplifiers; a series of the are 


ited to 
simultaneous linear differential equa 


combined to form inalyzer Phe machine 1 


tions; solution of more complex differential equation 


requires 
the development of a 


process for the electronic ition of 


Appendixes to this 


multyy 


two variable preliminary 


report contait 


detailed studies of the adding and integrating unit 

Potted Electronic Circuits. Harold E. Bryan dio & 
Tele: n News, Vol. 44, No. 6 ( Radio-Electronic 1 neering 
Vol. 15, No. 6 December, 1950, pp 6A-SA, OTA. il : Pro 
tective advantages of potting subminiature electronic circuits 


analysis of NEL-177 Casting Resin used by the Naval Electronics 


Laboratory as the potting material 
Miniaturization of Electronic Equipment. Sam Milbourne 
Television News, Vol. 44, No. 6 ( Radio-Electron 
Engineering, Vol. 15, No 
2OA, illus 
End-Cooling of Power Tube Filaments. John W. Clark 


Ralph E. Neuber. Jour) pplied Physics, Vol No 
illus 


Kad « 


1 


6), December, 1950, pp. LOA, 11A, 28A 


November, 1950, pp. 1084-108 5 references 


Weathering Studies on Polyethylene; Wire and Cable Applica- 
tions. Ce 


\ r. Wallder, W. J. Clarke, J. B. DeCoste 
Howard Ind nd Eneineerine Chemist v. Vo No 
November, 1950, pp. 2820 illus 13 references 


Electronic D.C. Millivolt Chopper. Alvin B. hk 
Yadio n Vol. 44, No.6 ( Radio-k 
) Vol. 15, No. 6 1950, pp. 12A—-14A, 29A, illus 


Developments in Small Chokes and Power 


December, 


Transformers 


Ky Vol. 22, No. 273, Novembe 0) 
150-453, illus 

Mixer Crystal Checker. Peter 1D. Strum. / nics, \ 
23, No. 12, December, 1950, pp. 94-97, illus. 2 refer s 

A crystal checker for field use is designed by thi ry | 
which the minimunt version loss available from a crystal 
be predicted from the static voltage-current curve of tl 4 
Che theoretical background of the design is analy h 
ne g technique and operation are explained Tests witl 
this checker indicate that the instrument compat 1 wit 
production test equip 


High- Reliability Miniature Tubes. 


C,eorge G 


Vol. 23, No. 12, Decer 1950, pp. 66-68, illus. S$ tec 
nique 1 electromic-tub sais tion and testing at A utic 
Radio, Inc., to ensur high reliabilitv of the tube durins rvi 
lite 

Fosterite Insulation for Small Transformers. Rk n Le 
WWesti Vol. 10, No November pI 
234, illu 

“Mobile Radio Power-Packs’’ Radio Section Discussion 
Meeting, 27th February, 1950. R. L. Philly I n Oo 
By lines, Part 3, Rad nd nica 

n Eng ne, Vol. 97, No. 50, November, 1954 158, 459 


Equations, 


REVIEW FEBRUARY, 19351 
Lo 
the 
— 
‘ clo 
mis 
cat 
| 
| 
pov 
nw 
Fa 
stre 
me 
tu 
the 
is 
13 
of 


AERONAUTICAL 


te th 
the 
ndabj 


leat 
lea 


1 Vibra. 
York 
ves th 
reedom 
unit 
given 
0 cor LONGEST RANGE 2-ENGINE BOMBERS, 
\ pro the mighty P2V's are packed with power. 
BTeES 0 Radar “eyes” enable them to hunt subs through 
ing de clouds and darkness ... and to complete their 
mission with a salvo of rockets. Their specifi- 


cations call for Clifford Feather- Weight 
All-Aluminum Oil Coolers. 


3 


Applica- 


\o 


formers 


Modern aircraft of all types — conventional or jet 
ry ft powered — rely on Clifford Feather-Weight All-Alumi- 
stal ¢ num Oil Coolers . . . the only all-brazed type of oil cooler. 
a Famous Feather-Weights achieve a remarkable weight 
| strength ratio thanks to Clifford’s patented brazing 
| method and accurate pre-testing in Clifford’s wind 
tunnel laboratory ... the largest and most modern in 
the aeronautical heat exchanger industry. Your inquiry 
is invited. CLIFFORD MANUFACTURING COMPANY, 
13 Grove Street, Waltham 54, Massachusetts. Division 
of Standard-Thomson Corporation. Sales offices in 
New York, Detroit, Chicago, Los Angeles. 
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LOCKHEED’S P2V NAVY PATROL BOMBERS 


Cool Their With Feat 


/ ‘an. 
“HYDRON> 


ALL-ALUMINUM OIL COOLERS 


FOR AIRCRAFT ENGINES 


HYORAULICALLY - FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 


\ 
uation » ‘ 
‘ 
, Instrument Acraft Steam Trap CS, id) Bellows All- Aluminum 
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Tracking Radar Noise on Aircraft. T. B. Owen. / 


Engineering, Vol. 69, No. 11, November, 1950, p. 1019, illus 
(Digest of « paper.) 

Communication Theory and Physics. 1). Gabor 0 
sophical Magazine, Vol. 41 (7th Series), No. 322, November, 1950, 


pp. 1161-1187 17 references 

Uses of Magnetic Tape Recording in Telemetering. Kenneth 
B. Boothe. Jnstruments, Vol. 23, No. 11, November, 1950, pp 
1186-1188. 


Nyquist Diagrams and the Routh-Hurwitz Stability Criterion. 


illus 


Frank E. Bothwell. Institute of Radio Engineers, P) gs, 
Vol. 38, No. 11, November, 1950, pp. 1845-1348, illus 16 refer 
ences 


Some Experiments on the Use of Frequency Modulation in 


Electrical Measurements. I). M. Tombs and J. F. Ward. Jn 
stitution of Electrical Engineers, Proceedings, Part 2, P 
Engineering, Vol. 97, No. 59, October, 1950, pp. 645-650, illus 


13 references 

A Review of Transductor Principles and Applications. R 
Feinberg. Jnstitution of Electrical Engineers, Proceeding J 
Power Engineering, Vol. 95, No. 59, October, 1950, pp. 6% 
illus. 


28 
52 references 

Mensueenent of Mechanical Actions by Electrical-Resistance 
Methods. P. B. Walker. Gt. Brit., 
Council, Reports and Memoranda No. 
8 pp., illus ] British 
York. $0.50. 

Review of theory and suggestions for applying the principle of 
the strain gage to the measurement of force and acceleration. <A 
method is given for computing the change of electrical resistanc« 
for any simple type of stress distribution by the elastic theory 

Theory of Axially Slitted Circular and Elliptic Cylinder Anten- 
nas. TD. R. Rhodes. Journal of Applied Physics, Vol. 21, No 
11, November, 1950, pp. 1181-1188, illus. 15 reference 

A New Precision A.C. Voltage Stabilizer. G. N. Patchett 
Institution of Electrical Engineers, Proceedings, Part 2, | e? 
Engineering, Vol. 97, No. 58, August, 1950, pp. 529-538, 
sion, pp. 5388-540, illus. 21 references. 

Combined Search and Automatic Frequency Control of Me- 
chanically Tuned Oscillators. J. Gregg Stephenson. /nstitute o! 
Radio Engineers, Proceedings, Vol. 38, No. 11, November, 1950, 
pp. 13814-1317, illus. 4 references 

Stabilized Master Oscillator for Multichannel Communication- 
E.W. Pappenfus. Electronics, Vol. 23, No 


Aeronautical Research 
2388, 1950 (June, 1946 
Information 


reference Services, New 


Discus 


13, December, 1950, 


pp. 108-112, illus. Analysis of crystal-conserving systems; ce 
tails of the a.f.c. commercial oscillator system. 


The Fundamental Limitations of the Second-Harmonic Type 
of Magnetic Modulator As Applied to the Amplification of Small 


D.C. Signals. F.C. Williams and S. W. Noble. /nstitutior 
Electrical Engineers, Proceedings, Part 2, Power Engineering 
Vol. 97, No. 58, August, 1950, pp. 445-459, Discussion, pp. 474 


483, illus. 16 references. 

Management’s Role in Research and Development of Elec- 
tronic Systems. Ralph a Institute of Radio Engineers 
Proceedings, Vol. 38, No. November, 1950, pp. 1252, 1253 

Discussion on “Sketch for an Algebra of Relay and Contactor 
Circuits.” J. J. Pot and G. A Montgomerie Institution ¢ 
Electrical Engineers, Proceedings, Part 3, Radio and Communica 


tion Engineering, Vol. 97, No. 50, November, 1950, pp. 460, 461, 
illus. 

A Contribution to the Algebra of Relay and Switch Contacts. 
G. H. Buffery. Institution of Electrical Engineers, Pr lings, 


Part 1, General, Vol. 97, No. 106, pp. 357-363, illus 1 references 
A New Theory of the Magnetic Amplifier. A. G. Milnes 


Institution of Electrical Engineers, Proceedings, Part 
Engineering, Vol. 97, No. 58, August, 1950, pp. 460-474, Discus 


sion, pp. 474-483, illus. 5 references. 
Discussion on ‘‘Magnetic Amplifiers” and ‘“‘A Theoretical and 


Experimental Study of the Series-Connected Magnetic Ampli- 


fier.” J. H. Evans, W. Spence, A. G. Milnes, H. M. Gale, and 
P. D. Atkinson. Institution of Electrical Engineer 
ings, Part 1, General, Vol. 97, No. 108, November, 1950, pp. 302 


303. 

Magnetic Amplifier Characteristics. L.A. Finzi and 1). C 
Beaumariage. Electrical Engineering, Vol. 69, No. 12, December, 
1950, pp. 1109-1114, illus. 4 references. 

Ionospheric Effects of Solar Flares. Rune Lindquist Ci 
mers Tekniska Hogskola, Handlingar No. 95, 1950 1 
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Polytechnica, No. 61 ( Electrical Engineering Series, Vol. 2. No 4 
1950. 10 pp. Sw. Kr. 2:50. In English 

Comparison of Tropospheric Reception; at 44.1 Mc. and. 
92.1 Mc. over the 167 Mile Path, Alpine, New Jersey, to Nee. 
ham, Massachusetts, 1947-1948. Greenleaf W. Pickard 
Harlan T rey Journal of Atmospheric and rrestr 
Physics, Vol. 1, No 1950, pp. 32-36, illus. 2 references 

Solare und Beobachtungen wéhrend des Mogg. 
Dellinger-Effektes (SID) am 19. November 1949. urnal 


Atmospheric and Terrestrial Physics, Vol. 1, No. 1, 1950, pp. 37-4 
illus. IS8references. In German. Solar and terrestrial obsery 
tions during the sudden ionospheric disturbance of November | 


1949. 
27-Day Variations in F, Layer Critical Frequencies at Huancayp 
Julius Bartels Jot Atmospheric and Terrestr : 
Vol. 1, No. 1, 1950, pp. 2-12, illus. 11 references 
Polarimeter for the Study of Low Frequency Radio Echoes 


arnal of Physic 


A. H. Benner and H. J. Nearhoof Review of Scient Tnstru 
ments, Vol. 21, No. 10, October, 1950, pp. 880-834, illu 6 refer 
ences 

Equipment 
ELECTRICAL (16 


Wide-Range-Speed A-C Electric System for Aircraft. H. | e 


James, R. P. Judkins, and C. L. Mershon. Electrical Enginee 
ing, Vol. 69, No. 12, December, 1950, p. 1101, illus : 
Design of a 30-kva. 3-phase 0.9-power factor 208/120-vol § 


100 /800-cycles 
exciter 


per sec. 4,000/8,000-r.p.m. alternator 
This design uses a d.c 
into the alternator and controlled by a carbon-pile voltage regula. 
tor 


Some Problems in Aircraft Magneto Development. R. 1 


Coe and D. F. Welch. Jnstitution of Electrical Engineers, Pn 
ceedings, Part 2, Power Engineering, Vol. 97, No. 58, August 


1950, pp. 485-500, Discussion, pp. 500-506, illus. 12 references 
Review of present-day requirements, fundamentals of magnet 
operation, development of contact-breakers, 
tions 


and electrical limita 


HYDRAULIC & PNEUMATIC (20) 


Pneumatic Versus Hydraulic Systems for Aircraft. H. f 
Gerwig and J. H. Famme Product Engineering, Vol. 21, No. i 
November, 1950, pp. 91-95, illus., cutaway drawings. Actua 
performance comparison of the hydraulic and pneumatic system 
of the Convair-Liner. Component weights for each system ar 
tabulated 


The Closed Circuit Hydraulic System for Aircraft Applications § 


Carl L. Sadler 
1950, pp. 24-26, 
applications 

Wafer Licks Hydraulic Pulsation. 
Aviation Week, Vol. 53, No. 22, 
34, illus 

A modification developed by Vickers, Inc. to avoid hydraul 
pump pulsation. A metered-valve wafer is inserted between th 
pump housing and the valve plate; the wafer has a 
groove in one end of the pressure-port kidney. 


Applied Hydraulics, Vol. 3, No. 10, November 
illus. 1 reference. Advantages and _possil 
George L. Christia 
November 27, 1950, pp. 31, 3 


metering 


Flight Operating Problems (31) 
ICE PREVENTION & REMOVAL 


fhe Effect of Ice Formations on Propeller Performance. Car! 
B. Neel, Jr., and Loren G. Bright. U.S., N.A.C.A., Techni 
Note No. 2212, October, 1950. 96 pp., illus. 16 references 

In-flight measurements and theoretical analysis of propelle: 
efficiency losses due to natural icing conditions. In general, th 
efficiency loss will be less than 10 per cent, although a maximun 
loss of 20 per cent may occur 

Flying Labs Check Icing Conditions; 
lage If Needed. U’.S., Central 
Air Force), Technical Data 
1950, pp. 5, 6, illus 

Economical De-Icing; Results of a B.E.A. Investigation of the 
Porosint Fluid-Distributor. Flight, Vol. 58, No. 2183, November 
23, 1950, p. 468, illus 


Create Ice on the Fuse- 
Air Documents Office (Army-Nav) 
Digest, Vol. 15, No. 11, Novembet 
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The pipe that flies like a plane. 
Boeing’s new Flying Boom for in-flight 
refueling (upper left) is actually flown 
into place by means of vee-shaped rud- 
devators. To provide accurate control, 
these ruddevators had to be protected 
against ice. B. F. Goodrich developed 
special electric rubber pads for the lead- 
ing edges that supply spot anti-icing heat. 


Electric blankets keep new Arctic 
plane from freezing. Designed for 
Arctic rescue work, Northrop’s new 
C125 (upper right) had to have ice 
protection at all vital spots. BFG electric 
tubber “blankets” turned the trick for 
three parts—antenna mast, elevator horn 
and air scoops. Because of the design 
flexibility of electric rubber, wide varia- 
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tion in the shape of these three parts 
proved no obstacle. 


Keeps ice from choking jet’s 
throat. Ice forming in the narrow 
“throat” of a jet engine intake could 
choke off the air supply, make the engine 
quit cold. This threat has been elimi- 
nated on North American's B-45 (lower 
left) with a special lining of BFG 
electric rubber inside the cowl. 


Rubber makes gasoline stretch. 
To help flight engineers adjust fuel 
supply for maximum efficiency, a hy- 
draulic line transmits propeller load to 
an instrument panel dial. But cold was 
congealing the oil, causing false read- 
ings. BFG engineers sheathed the 
hydraulic line in electric rubber to keep 
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4 hot ideas for fighting ice 


the oil fluid, save gasoline. This heated 
line is now standard on TWA Constel- 
lations (lower right). 


B. F. Goodrich electric rubber is 
tough, thin rubber with a core of resis- 
tance wires that provide spot heat pre- 
cisely as needed. Two lead wires attached 
to the airplane's regular power supply 
are the only other equipment required. 
Electric rubber can be made to fit any 
size, any shape airplane part. For help 
with your problems write to The B. F. 
Goodrich Company, Aeronautical Divt- 
sion. Akron, Ohio. 


B.E Goodrich 
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NOISE REDUCTION 


A Comparative Study of the Noise from Turbo-Jet and Recipro- 
cating Aircraft Engines in Flight. S.C.Ghose. Royal Aeronau 
tical Society, Journal, Vol. 54, No. 479, November, 1950, pp. 697 
707, illus. 9 references. 

The noise spectrum of reciprocating and turbojet engines was 
experimentally analyzed in an Avro Lancaster ‘“‘flying test bed”’ 
equipped with two Rolls-Royce Merlin reciprocating engines and 
two de Havilland Ghost turbojets. The test equipment con 
sisted of a narrow-band low-frequency analyzing apparatus and a 
constant-bandwidth heterodyne analyzer with two types of high 
frequency microphones. The noise spectra from the two engine 
types are compared in the forward and rear portions of the fusc 
lage. 


REFUELING IN FLIGHT 


Flight Refueling. W. S. Friedman. 
No. 5, November, 1950, pp. 12 illus. The development of 
flight refueling techniques in the U.S. and Great Britain 

Hydraulically Operated Pump to Speed Mid-Air Plane Refuel- 
ing. U.S., Central Air Documents Office ( Army- Navy-Air 
Technical Data Digest, Vol. 15, No. 12, 
illus. 


Pegasus, Vol. 16, 


December, 1950, p. 9, 


WEATHER HAZARDS 


Lightning and the Airplane. Merrill Jones. Flight Lines, 
Vol. 1, No. 2, November, 1950, pp. 14-17, illus. Research on 
lightning strikes, their effects, and preventive measures at the 


Lightning and Transients Research Institute, Inc., Minn 


ipolis 


Flight Safety & Rescue (15) 


Hazards Involved in the Use of Rocket Propellants. Marc 
P. Dunnam. U.S., Central Air Documents Office (Army-Navy 
Air Force), Technica! Data Digest, Vol. 15, No. 11, November, 
1950, pp. 80-82 

Physical dangers to personnel in handling and using red and 
white fuming nitric acid, aniline, xylidine, and furfuryl alcohol; 
methods of fire prevention and of extinguishing fires resulting 
from improper handling of these chemicals 

Determination of Means to Safeguard Aircraft from Power 


Plant Fires in Flight. IV ~The Boeing B-29. Lyle E. Tarbell 
and H. R. Keeler. U.S., Civil Aeronautics Administration, 
Technical Development Report No. 107, April, 1950 (October, 
1949). 36 pp., illus. & references. 

Investigation of causes of power-plant fire in flight rhe chief 


source of trouble was the exhaust system, principally the region 


surrounding the superchargers and the exhaust stacks. Tests 
indicated that overheated motors did not appear to be ignition 
sources, but blocked vacuum systems could be a definite hazard 


Gasoline, S.A.E. 10 oil, and a few low-volatility fuels were sprayed 
on ignition sources to determine their comparative flammability 
Two fire detectors were tested. Suggestions for power-plant 
fire prevention based upon the test results are made 

How Airport Fires Can Be Prevented. Barbara J. Ward 
American Aviation, Vol. 14, No. 19, November 27, 1950, pp. 45, 
47, 48, illus. Brief summaries of destruction caused by fire and 
suggestions for preventing these types of fires 

Present-Day Stalling Risks with Civil Aircraft. 
Aircraft Engineering, Vol. 22, No. 261 
339 


K. W. Clark 


, November, 1950, pp. 338, 


Flight Testing (13) 


Remote Control for Safer Test Flying. George L. Christian 
Aviation Week, Vol. 53, No. 21, November 20, 1950, pp. 44, 47 
49 illus. Brief review of neeeniels on remote control of aircraft; 
details of the video-monitored radio control system developed by 
the A.M.C. and Lear, Ine 

Measurement of Aircraft Height and Speed in High Speed 
Dives by a Photographic Method and by Radar Tracking. |). W 
Lang. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2351, 1950 (January, 1946). 16 pp., illus. 4 
references. British Information Services, New York. $0.75 

Height is measured by photographing the ground with a camera 
in the aircraft and comparing the photograph with a map of the 
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same area. The accuracy is poor; the average error is about =) 
per cent in altitude. Tracking the aircraft with an SCR. 
radar measures speed and height; Mach Number can be dete, 


mined to within 1'/, per cent; altitude to within 400 ft. Bo 
meth ods are comp: ired with auto-observer results 

~The Investigation of Air Loads in — from Measurements) 
Strain in the Structure. J. Taylor. . Brit., Aeronautical R 
search Council, Reports and ae No. 2408, 1950 ( Novern 
ber, 1945). 4 pp., illus. 2 references. British I: 
Services, New York. $0.30. 

For most in-flight measurements, the overall bending ay 
shear actions are required for approximately five stations on ea 
major component. Four to eight measurements at each statio; 
should be sufficient if the proper gage positions are used 

The Determination of Propeller Efficiency in Flight; Prelinj. 
nary Tests with a Rotol Propeller. K.Eyre. Gt. Brit., Aerona 
tical Research Council, Reports and Memoranda No. 2414, 19} 
(July, 1946). 10 pp., illus. 5 references. British Informatio; 
Services, New York. $0.65 

Thrust was measured by the wake-traverse method; torqu 
from observed engine conditions and test-bench calibrations 
Test flights were made in a Spitfire IX fitted with a standar 
Rotol propeller and Merlin 70 engine at a forward speed of 3% 
m.p.h., engine speed of 3,000 r.p.m. (tip Mach Number = 0.98 
and four different values of engine power. This technique oj 
flight testing shows that propeller efficiency can be measured ti § 
+5 per cent, at a forward speed of 600 m.p.h. at 25,000 ft. 


Fuels & Lubricants (12) 


Hazards Involved in the Use of Rocket Propellants. 
Dunnam U.S., Central Air Documents Office (Army 
Force), Technical Data Digest, Vol. 15, No. 11 


pp. 30-32 


Marc P. 
Vavy-Air 
, November, 195 


Physical dangers to personnel in handling and using red an 
white fuming nitric acid, aniline, xylidine, and furfury] alcoho 
methods of fire prevention and of extinguishing fires resulting 
from improper handling of these chemicals. 

The Rate of Evaporation of a Kerosine Spray. W. Sack 
Canada, Nationa! Research Council, 
tories, Division of Mechanica! Engineering, 
July 20, 1950. 19 pp., 

Measurement of the evaporation of a kerosene spray 
by the gravimetric 
spray developed by 


National Research Labor 
Report No. M F-2816 
illus. 8 references. 

at 22°C 
analysis of an air stream passing through th 
a miniature pressure-jet atomizer at 50 am 
80 Ibs. per sq.in. fuel pressure. The rate of evaporation was 
found to be approximately 0.3 per cent per sec. at room tempera 
ture. Calculations were made of the evaporation rate for th 
same conditions; evaporation constants were obtained from tht 
Langmuir equation for the evaporation of a droplet. Use of this 
expression does not yield accurate values when applied to a spray 
because of mutual interference of the droplets 

Catalytic Isomerization of 1-Hexane. E.A. Naragon. [ndus 
trial and Engineering Chemistry, Vol. 42, No. 12, December, 199 
pp. 2490-2493, illus 10 references 7 

Mode of Action of Phenothiazine-Type Antioxidants. C. 
Murphy, Harold Ravner, and Nathan L. Smith. /ndustn 
and Engineering Chemistry, Vol. 42, No. 12, December, 1950, pI 
2479-2489, illus. 16 references 3 

Determination of Aromatics and Olefins in Wide Boiling 
Petroleum Fractions. A. E. Spakowski, Albert Evans, and R.R 
Hibbard. Analytical Chemistry, Vol. 22, No. 11, November 
1950, pp. 1419-1422, illus. 15 references 

Symposium: Synthetic Lubricating Oils, American Chemica 
Society, 117th Meeting, March, 1950, Houston, Texas. /ndu 
trial and Engineering Chemistry, Vol. 42, No. 12, December, 194 
pp. 2414-2468, illus. 220 references. 

Contents: Structural Guides for Synthetic Lubricant Develop 
ment, C. M. Murphy and W. A. Zisman. Functional Selection! 
Synthetic Lubricants, R. G. Larsen and A. Bondi. Review 
German Synthetic Lubricants, William A. Horne. Polyalkylent 
Glycol Synthetic Lubricants, W. H. Millett. Polymeric Addi 
tives for Synthetic Ester Lubricants, F. J. Glavis Noncatalytt 
Polymerization of Olefins to Lubricating Oils, F. M. Segar, H. 
Doherty, and A. N. Sachanen Boundary Lubricating Charac 
teristics of Organopolysiloxanes, C. C. Currie and M. C. Homme 
Flow Characteristics of Organopolysiloxane Fluids and Greas¢s 
C. C. Currie and B. F. Smith. Thermal and Oxidation Stabilit) 


4339 


| 


AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 1951 61 


bout =) 


7 Superior plus ADVANTAGES of 


ttical R 


Noven 


=a DARDIZATION 


IS ON eac 
statio: 
1 
Prelinj. 
A erona 
414, 195 
lormatior 


torque 
ibrations 
standar Bs 
ed of 3% 
= (98) 
hnique of 
asured ti 


x red ani § 
1 alcoho 
resulting 


V. Sacks 


Labor 
Vf F-28156 


that’s why 


PAN AMERICAN 
WORLD AIRWAYS 


at 22°C 
rough the 
at 50 an 
ition was 
tempera 
e for the 
from thi 
‘se of this 
a spray 


Indus 


ber, 195), & 


CME 


Uses MIICKERS$S 
HYDRAULIC EQUIPMENT 


= 
o 
> 
m 
< 
= 
< 
a» 


e Boiling 
and R R 


ovember Pan American World Airways derives a double advantage 


from the use of Vickers Hydraulics; first, it has the best aircraft 
hydraulic equipment available; second, it obtains the many 


benefits of standardization. 
Vickers Hydraulic Equipment has proved by hundreds of 
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Develop pala} es KM AMY D thousands of hours in the air its claims of longer life, greater 
lection of dependability, better performance and lower maintenance. 
Review of Detroit 32, Michiagn The interchangeability resulting from standardization means 
yalkylen < a smaller and more flexible inventory of spare parts. It 
ric Addi Py minimizes the number of test and inspection fixtures. It makes 
neatalyt ENGINEERS AND BUILDERS OF OIL for quicker and easier training of maintenance personnel 
gar, H.G HYDRAULIC EQUIPMENT SINCE 1921 through the need for familiarization with fewer products. 
; — Py Ask for Bulletin 49-53 describing Vickers Hydraulic Equip- 
ment for Aircraft. 
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of Polymethylphenylsiloxanes, C. M. Murphy, C. E. Saunder 
and D. C. Smith. 

Lubricants Produced by Reactions in Glow Discharge. R. 5 
Whiteley, C. N. Kimberlin, G. L. Matheson, and R. W. Richard 
son. Industrial and Engineering Chemistry, Vol. 42, No. 12, 
December, 1950, pp. 2471-2479, illus. 25 references. 


Guided Missiles (1) 


Aerodynamic Interference in Supersonic Missiles. P. A 
Lagerstrom and M. E. Graham. Douglas Aircraft Company, 
Inc., Report No. SM-13743, July, 1950. 82 pp., illus. 19 refer 
ences. 

Investigation of vortex-interference on a missile with low 
aspect-ratio lifting surfaces and a small-wing-span-fuselage-ratio 
diameter. Wing-fuselage interference and wing-fuselage-tail 
interference are studied. In the examination of wing-fuselage 
interference, slender-body theory is used, and corrections are ap 
plied to it from an estimation of planar systems that have exact 
linearized solutions and from a general consideration of low-aspect 
ratio theory. For the problem of wing-fuselage-tail interference, 
the spanwise lift on the wing is calculated. A ‘‘rolled-up’’ vortex 
sheet is assumed. The vortex sheet is replaced by two vortex 
lines, and the downwash calculated from the positions and flow, 
field of the vortices. 

Chemical Analysis of Atmosphere Samples from 50 and 70 Km 
Height. K.F.Chackett, F. A. Paneth, and E. J. Wilson. Jour- 
nal of Atmospheric and Terrestrial Physics, Vol. 1, No. 1, 1950, 
pp. 49-55, illus. 1l0references. Analysis of air samples collected 
in the U.S. by means of V-2 rockets fitted with a mechanism to 
take samples of air during free climb. 

Tactical Use of Guided Missiles; Their Potentialities in Sup- 
port of Ground Combat. N. M. Bengtson. Ordnance, Vol. 35, 
No. 183, November-December, 1950, pp. 184-186, illus. 


Instruments (9) 


Flight Control Unit. Michael A. Argentieri. Machine Design, 
Vol. 22, No. 11, November, 1950, pp. 143-145, illus. 

Design features and principles of operation of the Kollsman 
automatic altitude control. Used with an automatic pilot, this 
control utilizes an aneroid-actuated mechanism coupled with an 
inductive pickoff through a direct-current magnetic clutch. It 
maintains the aircraft at a fixed barometric altitude by overriding 
the gyros of the autopilot. 

Instrumentation Report for Automatic Control for the Measure- 
ment of Stability and Control Characteristics of the B-25J. I 
Longitudinal Phase. II—Lateral Phase. Maurice Walter. 
Cornell Aeronautical Laboratory, Inc., Report No. T B-405-F-8, 
September 15, 1947. 203 pp., illus. 10 references. 

A Design Method for Automatic Longitudinal Control Systems. 
Frederick Stevens and K. Martin Stevenson. Aeronautical 
Engineering Review, Vol. 10, No. 1, January, 1951, pp. 18-23, 
illus. 1 reference. 

Readers’ Forum: Note on “Longitudinal Stability of Auto- 
pilot-Controlled Aircraft.”” G. J. Sissingh. Journal of the Aero 
nautical Sciences, Vol. 18, No. 1, January, 1951, p. 65. 

Importance of Extending Nyquist Servomechanism Analysis to 
Include Transient Response. R. L. Johnson and J. B. Rea. 
Journal of the Aeronautical Sciences, Vol. 18, No. 1, January, 
1951, pp. 48-49, illus. 14 references. 

The importance of extending the Nyquist servomechanism 
analysis to include the transient response is stressed. The tran 
sient response is obtained from the frequency response by the 
Fourier method. 

Carrier-Controlled Relay Servos. J. C. Lozier. Electrical 
Engineering, Vol. 69, No. 12, December, 1950, pp. 1052-1056, 
illus. 4 references. 

What Size Motor for Proper Operation of Servomechanism? 
George C. Newton, Jr. Machine Design, Vol. 22, No. 11, Novem 
ber, 1950, pp. 125-130, 200, 202, illus. 10 references. 

Relay Servomechanisms; The Shunt-Motor Servo with Inertia 
Load. T. A. Rogers and W. C. Hurty. American Society of 
Mechanical Engineers, Transactions, Vol. 72, No. 8, November, 
1950, pp. 1163-1172, illus. 6 references. 

Carrier Compensation for Servomechanisms. I. H. Elmore 
Blanton. Franklin Institute, Journal, Vol. 250, No. 5, Novem- 
ber, 1950, pp. 391-407, illus. 
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A New Approach to the Design of Pulse-Monitored Sen, 
Systems. A. Porter and F. W. Stoneman. Appendix. Dp 
Lawden. Institution of Electrical Engineers, Proceedings, Papp 
Power Engineering, Vol. 97, No. 59, October, 1950, pp. 597-8) 
illus. 8 references. 

Nonlinear Techniques for Improving Servo Performang, 
Donald McDonald. Cook Research Laboratories, Bulletin Ny 
S-2, September 27, 1950. 33 pp., illus. 1 reference. 

Methods of improving the ability of a servo or automatic jp 
follow rapidly varying motion. A graphic procedure is used fo 
analyzing the high-speed operation of the servo. Phase plane 
and space analysis are applied to nonlinear servo problems jp 
explain analytically the effect of nonlinear elements in the meh. 
anism and to provide aids for the design of nonlinear servos, 

The Measurement of Angle of Attack and Angle of Yawiy 
Flight. LD. W. Young. U.S., Central Air Documents Ofiq 

irmy- Navy-Air Force), Technical Data Digest, Vol. 15, No, i 
November, 1950, pp. 23-30, illus. 

rhe null-pressure-type indicator measures both angle of attack 
and angle of yaw to an accuracy of '/j9 of one degree. The instyy. 
ment, suitable for flight testing, keeps the aircraft at the optimum 
lift-drag ratio. 

A New Compensated-Float Method of Liquid-Level Gaging for 
Aircraft. R.G. Ballard. Instruments, Vol. 23, No. 10, October, 
1950, pp. 1006, 1007, illus. 2 references. 

A method of float compensation which can be adapted to exist. 
ing installations and has the advantages of simplicity, mainte 
nance ease, light weight, and low initial cost. The float is fastened 
rigidly to the transmitter float arm so that the float rests on its 
side when the tank is empty, moves through an angle of 90° a 
the tank is filled, and becomes upright to provide maximum com 
pensation at full tank. However, the moving parts in the tank 
may be a disadvantage in aircraft applications. 

Analogue Methods for Turbojet Thrust Instrumentation, 
E. S. Van Valkenburg and N. W. Matthews. Electrical Engi 
neering, Vol. 69, No. 11, November, 1950, p. 1004, illus. (Digest 
of a paper.) 

Response Characteristics of Temperature-Sensing Elements 
for Use in the Control of Jet Engines. Andrew I. Dahl and 
Ernest F. Fiock. U.S., National Bureau of Standards, Journal 

f Research, Vol. 45, No. 4, October, 1950, pp. 292-298, illus. 7 
references. (Also available as Research Paper No. RP21% 
U.S. Govt. Printing Office, Washington. $0.10.) 

Investigation of the rate of response (characteristic time ) in the 
control of turbine-type engines, where the temperature-sensing 
element is immersed in the gas stream. The characteristic time 
depends chiefly on the mass-flow rate and is practically inde 
pendent of temperature level, temperature difference, and direc 
tion of the net heat flow. Convection is the controlling factor in 
heat transfer in the turbine engine. The factors that determine > 


the rate of response are considered, and their relative importance 
is compared. The test apparatus is described. Results show al 
that the rate of response varies greatly with flight altitude and the ' 
engine speed. it 
Apparatus Checks Jet Thermometer. Aviation Week, Vol Divis 
53, No. 22, November 27, 1950, pp. 24, 25, 27, illus. An ap 
paratus designed by the National Bureau of Standards to measure 
response rates of temperature sensing elements in jet-engine ex Con 
haust streams. "50 
The Development of the Aircraft Automatic Radio Compass. 
J. H. Moon. Institute of Navigation, Journal, Vol. 3, No. 4, 
October, 1950, pp. 393-403, illus. 6 references. This 
The Pfund Sky Compass. Alton B. Moody. Navigation, : 
Vol. 2, No. 7, September, 1950, pp. 234-239. is tk 
The Air Accuracy of Compasses. J. L. Nunn. Institute 0 dev 
Vavigation, Journal, Vol. 3, No. 4, October, 1950, pp. 404-41, 
illus. 1 reference. The 
Periscopic Sextant Eliminates Drag-Inducing Astrodomes. une 
U.S., Central Air Documents Office (Army-Navy-Air Force), 
Technical Data Digest, Vol. 15, No. 12, December, 1950, pp. 5, 6, ad\ 
illus The 
Hermetic Sealing of Aircraft Instruments. R. F. Buckley 
General Electric Review, Vol. 53, No. 11, November, 1950, pp wei 
13-45, illus. 5 references. Advantages of hermetically sealing 
aircraft instruments; the sealing process; and testing the as ecc 
sembled instrument. pa: 
Edge Lighting Gives Dial Clarity. Aviation Week, Vol. 53, 
No. 22, November 27, 1950, p. 22, illus. Hawker Aircraft, Ltd 
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Allison Powers FIRST FLIGHT of | 
First Turbo-Prop Transport 


e first U.S. turbine transport is now a reality 
and is under test. It was made possible through 
the private enterprise and initiative of the Allison 
Division of General Motors. First flight was com- 
pleted December 29, 1950 with an Allison-owned 
Convair Turbo-Liner equipped with two Allison 
“301” Turbo-Prop engines. 


This investment in the future of Turbo-Prop power 
is the result of Allison determination to speed the 
development of turbine transports in this country. 
The Allison “501” Turbo-Prop engines, developed 
under sponsorship of the U.S. Navy, are the most 
advanced Turbo-Prop engines in the U.S. today. 
They lead the world in high power for their low 
weight. They will make possible smoother, more 
economical transports to carry increased loads of 
passengers and freight. 


Allison will prove these advantages in an extended 
flight test program on the Turbo-Liner. The results 
—to be made available to the military services, air- 
craft manufacturers and commercial air lines—will 
prove the safe and dependable operation of 
Turbo-Prop power. 


Thus the United States will continue its world leader- 


ship in transport aircraft. 
CM 


DIVISION 
oF GENERAL 
MOTORS || /NDIANAPOLIS, 
INDIANA 


Builders of the Famous J33 
Centrifugal Flow and J35 Axial Flow Turbo-Jets 
Now Serving the Military Everywhere. 
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development for constant-level illumination of photopanels uses 
four lights per instrument dial face. 


Measurement of the Internal Diameters of Metallic Capillary 
Tubes. Charles T. Collett, John C. Hughes, and Francis C. 
Morey. U.S., National Bureau of Standards, Journal of Re 
search, Vol. 45, No. 4, October, 1950, pp. 283-288, illus. 1 refer 
ence. (Also available as Research Paper No. RP2134. US. 
Govt. Printing Office, Washington. $0.10.) Experimental 
technique. 

Shop Facilities for Testing Pressure Instruments. I. W. D 
Wood. Taylor Technology, Vol. 3, No. 2, Autumn, 1950, pp. 24, 
25, illus. 

Attenuation of Oscillatory Pressures in Instrument Lines. 
Arthur S. Iberall. U.S., National Bureau of Standards, Journal 
of Research, Vol, 45, No. 1, July, 1950, pp. 85-108, illus. (Also 
available as Research Paper No. RP2115. US. Govt. Printing 
Office, Washington. $0.15.) 

A relatively simple treatment for the transmission of oscillatory 
pressures in tubing. An elementary solution is developed on the 
basis of incompressible, viscous-fluid flow theory; this solution is 
extended to include compressibility effects, finite pressure ampli 
tudes, appreciable frequencies of oscillation, and tubing length. 
The effect of heat transfer in modifying the oscillatory response 
of the tube is also examined. The elementary theory of transmis 
sion lags is developed. The complete theory, with corrections, is 
presented in graphic form suitable for computing the lag and 
attenuation of a sinusoidal oscillation in a transmission tube 
The mathematical derivation of more exact solutions is given. 


A Simple Manometer for Use in Measuring Low Air Velocities. 
D. B. Spalding. Journal of Scientific Instruments, Vol. 27, No 
11, November, 1950, pp. 310-312, illus. 2 references. 

Two designs of a simple direct-reading instrument are described 
for measuring steady differential air pressure down to 0.002 mm 
of watercolumn. The differences of liquid level are magnified by 
the tilting of a mirror supported on floats. 

The Three-Quarter Radius Pitot Tube Flow Meter. J. H. 

Preston. The Engineer, Vol. 190, No. 4944, October 27, 1950, pp 
400-402, illus. 3 references. 
The flow meter uses a number of equally spaced pitot tubes at 
4 radius in a circular pipe. This instrument is compact, has a 
low loss, and asymmetry can be detected by examining the read- 
ing of the individual tubes. The theory and operation of the in 
strument are presented, along with experimental results with a 
meter of this type. 

Response of Accelerometers to Transient Accelerations. 
Samuel Levy and Wilhelmina D. Kroll. U.S., National Bureau 
of Standards, Journal of Research, Vol. 45, No. 4, October, 1950, 
pp. 303-309, illus. 5 references. (Also available as Research 
Paper No. RP2138. U.S. Govt. Printing Office, Washington 
$0.10.) 

Curves and tables for three types of acceleration-time rela 
tions; outline of the theory of a single-degree-of-freedom me- 
chanical system. The accelerometers for which the response was 
computed had natural periods of 1, '/;, and !/2 the duration of the 
acceleration pulse. 

More Accuracy for V-G Recorder. Aviation Week, Vol. 53, 
No. 20, November 13, 1950, p. 32, illus. 


3 


The N.A.C.A. velocity-gravity recorder has an oil-damped 
acceleration mechanism instead of a friction-damping device. 
The oil-damped unit requires no adjustment, is more accurate, 
eliminates resonance at vibration frequencies, and shows no 
evidence of rectification under sinusoidal acceleration outputs. 
Range of the acceleration linkage is —3 to +6 g-units; range of 
the air-speed linkage is 0-200 m.p.h. 

Some Electrical Methods of Measuring Mechanical Quantities. 
F. J. Woodcock. Institution of Electrical Engineers, Proceedings, 
Part 1, General, Vol. 97, No. 106, July, 1950, pp. 136-148, Dis- 
cussion, pp. 149-154, illus. 87 references. 

Review of the methods of measuring electrical quantities in 
which the initial mechanical-electrical transduction changes a re- 
sistance, capacitance, or inductance, or generates an e.m J. 
The basic mechanical and operating principles are discussed. 
Typical examples are classified according to the electrical princi- 
ples involved. 

A Stroboscope for the Illumination of Vibrating Wings. H.M 
Nelson and B. K. Barnett. Australia, Department of Supply and 
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Development, Aeronautical Research Laboratories, 
Note No. 49, July, 1950. 12 pp., illus. 2 references. Design 
performance, and operation of a stroboscope that consists of 
pulse modulator driving a 100-watt fluorescent tube; the fre 
quency range is 4—50 cycles per sec. 

Photographic Methods for Producing Reticles. Carl Leistny 
Photographic Engineering, Vol. 1, No. 1, January, 1950, pp 
7-15, ‘llus. 8 references. 


I nstrumeny; 


Lighter-Than-Air (40) 


A British Airship Again. Flight, Vol. 58, No. 2182, November 


16, 1950, pp. 418-420, illus. T 
Details of the Bournemouth, a 45,000-cu.ft. nonrigid airship | 
now under construction. The airship will be 108 ft. in length an 
27 ft. in diameter, will be powered by a 75-h.p. Salmson engine 
will have a speed of 35-40 knots, and will carry four persons 

Phe dirigible will be filled with hydrogen. 

N-Type Airship (Goodyear) for Antisub Warfare Nearing 
Completion. U.S., Central Air Documents Office (Army- Novy. 
lir Force), Technical Data Digest, Vol. 15, No. 11, November, 
1950, p. 9, illus. 


= 


Machine Elements (14) 


Selection Factors for Mechanical Buffers. Joseph Brows 
Product Engineering, Vol. 21, No. 11, November, 1950, pp. 156 
160, illus. Design and operation of hydraulic, pneumatic, o 
mechanical brakes, shock absorbers, and dash pots. 

Why Machine Parts Fail. VII Failures Originating on th 
Drawing Board. Charles Lipton. Machine Design, Vol. 22, No 
11, November, 1950, pp. 158-162, illus. 7 references 

Approximately 20 per cent of all fatigue failures can be traced 
to faulty design. Improved design will reduce fatigue failures of 
keyways, splines, fillets, oil holes, threads, and gear teeth 


BEARINGS 


Investigation of 75-Millimeter-Bore Cylindrical Roller Bearings 
at High Speeds. II Lubrication Studies; Effect of Oil-Inle eR 
Location, Angle, and Velocity for Single-Jet Lubrication. £ 
Fred Macks and Zolton N. Nemeth. U.S., N.A.C.A., Technical 
Note No. 2216, November, 1950. 38 pp., illus. 5 references 


SHAFTS & ROTATING DISCS e\ 


On the Torsion of a Shaft with Keyways. H. Okubo. Quar | 
terly Journal of Mechanics and Applied Mathematics, Vol. 3, Part 
2, June, 1950, pp. 162-172, illus. 7 references. 


Numerical investigation of the problem of a circular cylinder wt 
with one notch, using the relations between the maximum stress | 
and the radius of curvature at the bottom of the notch and of 
stresses at fillets. 

The Stresses in an Artillery Wheel. A. J.S. Pippard and J.E | 
Duncan, Quarterly Journal of Mechanics and Applied Mathe 
matics, Vol. 2, Part 4, December, 1949, pp. 398-411, illus. 3 refer . 


ences 

Che spokes are replaced by an idealized disc that applies bend 
ing moments, radial forces, and tangential forces on the rim, but 
not radial shearing or circumferential stresses. The analysis leads © 
to explicit solutions of the radial and tangential displacements of 
the rim and to the intensities of all actions between the disc and 
the rim. The actions for each spoke can be obtained by integrat 
ing the intensities. 


TRANSMISSIONS, CLUTCHES, & DRIVES 


Construction Details of Over-Riding Clutches. A. DeFeo 
Product Engineering, Vol. 21, No. 11, November, 1950, pp. 148, 
149, illus. Drawings of construction details. 


Maintenance (25) 


Aviation Chemicals. Will H. Shearon, Jr. Chemical and Ew 
gineering News, Vol. 28, No. 46, November 13, 1950, pp. 3964 
3965, illus. Cleaning engines, exteriors, and interiors of transport 
aircraft with chemicals; protective coatings. 

Boeing Service Guide, Issue No. 37, October, 1950. 8 pp» 
illus. Model 377 Stratocruiser. 
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® Moisture-proof 

® Radio Quiet 

® Single-piece Inserts 
Vibration-proof 

® Light Weight 


® High Insulation 
Resistance 


® Easy Assembly 
and Disassembly 


® Fewer Parts than 
any other Connector 


No additional 
solder required 


Pin and socket 
arrangements available 
for all sizes of contacts. 


BEND! 
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Outstanding design and precision work- 
manship assure completely pressurized 
electrical connectors for all sizes of contacts. 
A truly important feature, but only one of 
the many exclusive advantages that con- 
tribute toward making Bendix outstanding 
in the electrical connector field. Increased 
resistance to flash over and creepage is 
made possible by the use of Scinflex dielec- 
tric material—an exclusive development of 
Bendix. In temperature extremes, from 
— 67°F. to +300°F. performance is remark- 
able. Dielectric strength is never less than 
300 volts per mil. Remember, for the 
greatest value in electrical connectors, it 
pays to specify Bendix. Our sales depart- 
ment will gladly furnish complete informa- 
tion on request. 


ELECTRICAL 
CONNECTORS 


SHELL 
High strength aluminum alloy 
. .. High resistance to corro- 
sion .. . with surface finish. 


CONTACTS 
High current capacity ... Low 
voltage drop. 
SCINFLEX ONE-PIECE INSERT 


High dielectric strength . . . 
High insulation resistance 


PRESSURE TIGHT SOCKET CONTACTS 
| 
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Management & Finance (45) 


The Aviation Subcontractor; Planning and Controlling a New 
Order. William Schweizer. Aero Digest, Vol. 61, No. 5, Novem 
ber, 1950, pp. 37, 58, 60. 


Materials (8) 
CERAMICS & CERAMALS 


Fundamental Concepts in Sintering and Properties of Cermets 
of the Oxide Metal Type. T.S. Shevlin and G. A. Bole. Ohio 
State University, Engineering Experiment Station News, Vol. 22, 
No. 4, October, 1950, pp. 22, 41, illus. 1 reference 


METALS & ALLOYS 


Some New Observations on the Mechanism of Fatigue in 
Metals. W. A. Wood and A. K. Head. Australia, Department 
of Supply and Development, Aeronautical Research Laboratories, 
Report No. SM. 158, July, 1950. 18 pp., illus. 9 references. 

X-ray diffraction examination of the changes produced in 
crystalline copper by cyclic stresses. Breakdown and change in 
orientation depends on the frequency of the applied stress; a 
critical frequency exists above which the disorientation is reduced 
Reversing a plastic strain reduces the disorientation caused by the 
strain. The effect of these changes on the fatigue of copper is 
analyzed 


A Variational Principle of Maximum Plastic Work in Classical 
Plasticity. R. Hill. Quarterly Journal of Mechanics and Applied 
Mathematics, Vol. 1, Part 1, March, 1948, pp. 18-28, illus. 20 
references. 


Ocean Test Tube. Welman A. Shrader. Aeronautical Engi 
neering Review, Vol. 10, No. 1, January, 1951, pp. 24-27, illus 

Test projects, equipment, and methods ef investigating under 
natural conditions the corrosion of metals by sea water and 
marine atmosphere in the laboratory of International Nickel 
Company, Inc., at Kure Beach and Wrightsville Beach, N.C 


ENGINEERING 


REVIEW—FEBRUARY, 1951 


Fatigue Weakness of Surfaces. J. O. Almen. 


Product Engi 
neering, Vol. 21, No. 11, November, 1950, pp. 117-140, illus 9: 
references. 


Che commonly accepted strength theories for explaining fra 
tures in structural materials are obtained from static test dat, 
hese theories often give misleading results. The weaknesses qj 
the theories are explained, and corrections in concepts and pro 
cedures are suggested 


On the Endurance Limit of a Round Bar with Longituding 
Grooves. H. Okubo. Journal of Applied Physics, Vol. 21, No 
11, November, 1950, pp. 1105-1108, illus. 5 references 

Experimental investigation of the extent of area where the meay 
value of the stress is taken in a mild steel by a torsion fatigue tes 
the testing apparatus is of the mechanical type. Test results ar 
tabulated. Comparison with results of tension-compression tess 
indicates that the extent of area is chiefly dependent on the m 
terial and independent of experimental techniques. 


Progress in Ultrasonic Methods of Materials Testing. ( 
Riidiger. (Stahl und Eisen, Vol. 70, No. 13, June, 1950, pp. 561 
565 The Engineers’ Digest, Vol. 11, No. 10, October, 1950, pp 
352-354, illus. 21 references. Principles, development, and 
ipplications of intensity, image-formation, echo, and resonanee 
methods 


USAF Testing Titanium as Structural Material for Planes, 
S., Central Air Documents Office (Army- Navy-Air Fore 
Technical Data Digest, Vol. 15, No. 11, November, 1950, pp. 6,7 
rhe research program on titanium structures includes a study 
of how to improve titanium production processes, the develop 
ment of better alloys, the design of a complete titanium wing for 
1 supersonic missile, and the design and fabrication of a complete 
aft fuselage section for a jet fighter 


clude 


The fuselage section will in 
titanium forgings and rivets as well as sheet material 
fitanium and its alloys are compared with aluminum and mag 
nesium alloys and steel, 


Diffusion of Chromium in a Cobalt-Chromium Solid Solutions, 
John W. Weeton U.S., N.A.C.A., Technical Note No. 2218 
November, 1950. 42 pp., illus. 11 references. 


Fast Way to Build Fast Fighters! 


Special press devised by Northrop cuts 
production time on single operation for wing leading 


edges from 8 hours to 2 minutes. 


Hours saved by special manufacturing 
techniques at Northrop mean faster de- 
livery of all-weather Scorpion F-89 inter- 
ceptors for our country’s defense. These 
speedy, heavily-armed U. S. Air Force 
F-89's, with electronic search equipment, 
are worthy successors to the hundreds 
of deadly P-61 Black Widows built at 
Northrop during World War Il. 


NORTHROP 
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The diffusion of chromium was tested in a range of 0-40 atomic 
per cent chromium at temperatures of 1,360°, 1,300°, 1,150°, and 
900°. Test apparatus is described, and results are plotted. 


Precision Investment Nonferrous Casting Alloys (Materials 
Bagineering File Facts, No. 201). Materials & Methods, Vol. 32, 
No. 5, November, 1950, pp. 97, 99. 


Magnesium in the NACA’s Pilotless Aircraft. Caldwell C. 
johnson, Jr. The Magazine of Magnesium, November, 1950, pp. 
9-5, illus. 

Elektron Magnesium-Zirconium Alloy Progress. C. J. P. Ball. 
The Magazine af Magnesium, November, 1950, pp. 8-11, illus. 
3 references. 

Statistical Properties of Fatigue Data on 24S-T Aluminum 
Alloy. A. K. Head. American Society for Testing Materials, 
Bulletin, No. 169, October, 1950, pp. 51-53, illus. 8 references. 

The results of rotating cantilever fatigue tests on 24S-T indi- 
cate that the scatter of values of log N about their mean is an 
approximately normal truncated distribution. Four hypotheses 
on the variation of scatter between different stress levels are 
shown to be improbable. 


NONMETALLIC MATERIALS 


Evaluation of Fluorine Compounds for Use in Military Aircraft. 
J.C. Mosteller and E. M. Glass. U.S., Central Air Documents 
Office (Army- Navy-Air Force), Technical Data Digest, Vol. 15, 
No. 12, December, 1950, pp. 22-29, illus. 12 references. 


Annealing of Formed Perspex Structures. E. W. Russell. 
Gt. Brit., Aeronautical Research Council, Current Papers No. 19, 
1950 (April, 1949). 10 pp., illus. 5 references. British Informa- 
tion Services, New York. $0.30. Analysis of stress relaxation 
in plasticized perspex at annealing temperatures; recommended 
annealing conditions, 


Heat Treatment of Flat Perspex Sheets. E. W. Russell. Ct. 
Brit, Aeronautical Research Council, Current Papers No. 18, 1950 
(February, 1949). 5 pp., illus. 2 references. British Informa- 
tion Services, New York. $0.25. Investigation of heating proc- 
esses to improve craze-resistance and avoid distortion. 


AIRCRAFT, Ine.. Hawthorne, 
of Night and All-Weather Fighters 


Calif. 


On Crazing of Linear High Polymers. C. C. Hsiao and J. A 
Sauer. Journal of Applied Physics, Vol. 21, No. 11, November 
1950, pp. 1071-1083, illus. 17 references. 

Strength of Heat-Resistant Laminated Plastics up to 300°C. 
Benjamin M. Axilrod and Martha A. Sherman. U.S., National 
Bureau of Standards, Journal of Research, Vol. 45, No. 1, July, 
1950, pp. 65-84, illus. 10 references. (Also available as Re- 
search Paper No. RP2114. U.S. Govt. Printing Office, Washing- 
ton. $0.15.) 

Investigation of the flexural properties of glass-fabric laminates 
for several temperature and humidity conditions. The laminates 
tested here were bonded with unsaturated polyester, acrylic, 
silicone, phenolic, and melamine types of resins. Results are 
tabulated. 


SANDWICH MATERIALS 


Small Bending and Stretching of Sandwich-Type Shells. Eric 
Reissner. U.S., N.A.C.A., Report No. 975, 1950. 26 pp., illus. 
10 references. U.S. Govt. Printing Office, Washington. $0.25. 
Derivation of a system of basic equations for analyzing small- 
deflection problems of sandwich-type shells. 


Meteorology (30) 


Chemical Analysis of Stratospheric Samples from 50 and 70 Km 
Height. K. F. Chackett, F. A. Paneth, and E. J. Wilson. Journal 
of Atmospheric and Terrestrial Physics, Vol. 1, No. 1, 1950, pp. 
49-55, illus. 10 references. Analysis of air samples collected in 
the U.S. by means of V-2 rockets fitted with a mechanism to take 
samples of air during free climb. 

High Weather. P.M. Gormley. Aero Digest, Vol. 61, No. 5, 
November, 1950, pp. 30, 31, 105-107, illus. Investigation of air 
turbulence above the tropopause by means of radar. 

Upper Atmospheric Nomenclature. Sydney Chapman. A meri- 
can Meteorological Society, Bulletin, Vol. 31, No. 8, October, 1950, 
pp. 288-290, illus. 2 references. 

Variations in the Structure of High-Level Cyclones. Herbert 
Riehl. American Meteorological Society, Bulletin, Vol. 31, No. 8, 
October, 1950, pp. 291-294, illus. 6 references. 
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Free Oscillations of an Atmosphere in Which Temperature 
Increases Linearly with Height. C.L.Pekeris. U.S., N.A.C.A., 
Technical Note No. 2209, October, 1950. 24 pp., illus. 10 
references. 

Turbulence and Heat Stratification. H. Schlichting. ( Zeit- 
schrift fiir angewandte Mathematik und Mechantk, Vol. 15, No. 6, 
December, 1935, pp. 313-338.) U.S., N.A.C.A., Technical 
Memorandum No. 1262, October, 1950. 55 pp.,illus. 13 references. 

Investigation of the stratification of plane laminar flow by the 
method of small oscillations. Stratification of the densities is as- 
sumed in the boundary layer, but a constant density is assumed 
outside of the boundary layer. The effects of friction and profile 
curvature are included in the calculation. Experimental results 
agree well with the calculated values. 

An Observation of Large Temperature Fluctuations in the Free 
Atmosphere. Robert M. Cunningham. Journal of Meteorology, 
Vol. 7, No. 5, October, 1950, pp. 347-349, illus. 4 references. 

A Preliminary Study of the Eddy Transfer of Heat near the 
Earth’s Surface. K.H. Jehn and J. R. Gerhardt. Journal of 
Meteorology, Vol. 7, No. 5, October, 1950, pp. 343-346, illus. 5 
references. 

A Tabular Method for the Computation of Temperature 
Change by Infrared Radiation in the Free Atmosphere. Douglas 
Lee Brooks. Journal of Meteorology, Vol. 7, No. 5, October, 1950, 
pp. 313-321, illus. 9 references. 

Some Inter-Relationships of Snow and Ice Conditions and 
Weather in the Arctic. A. R. Gordon, Jr., and W. C. Wood- 
worth. American Meteorological Society, Bulletin, Vol. 31, No. 8, 
October, 1950, pp. 271-278, illus. 10 references. 

The Wind Field of the Equatorial East Pacific As a Prandtl- 
Meyer Expansion. John C. Freeman, Jr. American Meteorologi- 
cal Society, Bulletin, Vol. 31, No. 8, October, 1950, pp. 308, 304, 
illus. 4 references. 

Pressure Gradient Associated with Steeply Inclined Air-Flow 
W. Schaffer. American Meteorological Society, Bulletin, Vol. 31, 
No. 8, October, 1950, pp. 305, pp. 305, 306, illus. 

Variation of Wind with Height at Low Levels over the Sea. 
A. H. Gordon. Meteorological Magazine, Vol. 79, No. 940, Octo- 
ber, 1950, pp. 295-297. 4 references. 

Eddy Diffusion and Evaporation in Flow over Aerodynamically 
Smooth and Rough Surfaces: A Treatment Based on Laboratory 
Laws of Turbulent Flow with Special Reference to Conditions in 
the Lower Atmosphere. K. L. Calder. Quarterly Journal of 
Mechanics and Applied Mathematics, Vol. 2, Part 2, June, 1949, 
pp. 153-176. 22 references. 

The Equations Governing the Motion of a Perfect-Gas Atmos- 
phere. G. C. McVittie. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 1, Part 2, June, 1948, pp. 174-195, 
illus. 20 references. 

Three-Dimensional Turbulence and Evaporation in the Lower 
Atmosphere. I, II. D. R. Davies. Quarterly Journal of Me- 
chanics and Applied Mathematics, Vol. 3, Part 1, March, 1950, pp. 
51-73. 13 references. 

A Mechanism for the Vertical Transport of Angular Momentum 
in the Atmosphere. Robert M. White. Journal of Meteorology, 
Vol. 7, No. 5, October, 1950, pp. 349, 350, illus. 2 references. 

Project Cirrus. American Meteorological Society, Bulletin, Vol. 
31, No. 8, October, 1950, pp. 286, 287. A cooperative research 
investigation in cloud physics sponsored by the Armed Forces. 

The Electrical and Meteorological Conditions Inside Thunder- 
clouds. Joachim Kuettner. Journal of Meteorology, Vol. 7, No. 4, 
October, 1950, pp. 322-332, illus. 25 references. 

Use of the Hodograph in Estimating the Rainfall at Fronts. 
J. M. Craddock and D. Pritchard. Meteorological Magazine, Vol. 
79, No. 940, October, 1950, pp. 288-292, illus. 2 references. 

Synoptic Significance of Dynamic Instability. Warren L. God- 
son. Journal of Meteorology, Vol. 7, No. 5, October, 1950, pp. 333 
342, illus. 7 references. 

Theory and Description of a Gradient Wind Computer. M. 
Doporto. TJreland, Department of Industry and Commerce, 
Meteorological Service, Geophysical Publications, Vol. 3, No. 1, 
1950. 8 pp., illus. Government Publications Sale Office, Dublin. 
6s. 

Lightning Detection by Radar. MyronG.H.Ligda. American 
Meteorological Society, Bulletin, Vol. 31, No. 8, October, 1950, pp. 
279-283, illus. 4 references. 

Discussion on “Radar Echoes from Meteorological Precipita- 
tion.” A. K. Nuttall, G. I. Thomas, W. G. F. Roberts, N. H. 
Searby, D. W. Robertson, J. E. N. Hooper, and A. A. Kippax. 
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Institution of Electrical Engineers, Proceedings, Part 1, General 
Vol. 97, No. 108, November, 1950, pp. 303-304. 

Radar Echoes from Meteorological Precipitation. J. R, y 
Hooper and A. A. Kippax. Institution of Electrical Engineer, 
Proceedings, Part 1, General, Vol. 97, No. 105, May, 1950, pp, g9- 
95, Discussion, pp. 95-97, illus. 7 references. 

“Sferics” and the Lightning Discharge. R.H. Golde. Meteo. 
ological Magazine, Vol. 79, No. 940, October, 1950, pp. 277-286, 
illus. 25 references. 

The Ionization Balance of the Atmosphere. Victor F. Hess ang 
Roger P. Vancour. Journal of Atmospheric and Terrestrigl 
Physics, Vol. 1, No. 1, 1950, pp. 13-25, illus. 12 references, 

Luftelektrische Tagesginge und Luftkérper (Studien iiber ¢ 
atmosphirische Potentialgefille III). H. Israel. Journal gf 

\tmospheric and Terrestrial Physics, Vol. 1, No. 1, 1950, pp. 9 
31, illus 1 references. In German. Dependence of daily af 
mospheric electrical elements on air masses. 


Navigation (29) 


Jet Navigation Made Easier. P. C. Schauer, C. R. Greening 
and L.A. Bloom. Navigation, Vol. 2, No. 7, September, 1950, pp 
246, 247. 

An Analysis of Air Navigation and Traffic Control. Nathanie 
Braverman. Navigation, Vol. 2, No. 7, September, 1950, pp. 230% 
234 i 

Research and Development in Navigation Instruments and 
Techniques in the Royal Canadian Air Force. J. G. Wright 
Navigation, Vol. 2, No. 7, September, 1950, pp. 223-230. 

Analysis of Aircraft Position Reports. Allan K. Oha 
Navigation, Vol. 2, No. 7, September, 1950, pp. 217-223, illus, q 

Navigation As Applied to Cross-Country Soaring. W. S. Ivang) 
Jt Navigation, Vol. 2, No. 7, September, 1950, pp. 212-216) 
illus. 4 references. 

Human Navigator or Black Box? Alton B. Moody. 
tion, Vol. 2, No. 7, September, 1950, pp. 208-212. 

Capsule Charts for Universal Navigation. John D. Kay, 
Navigation, Vol. 2, No. 7, September, 1950, pp. 202-208, illus. 

Methods of Procomputation. The Effect of Changes in Alti- 
tude and Azimuth. J. B. Parker. An Altitude Correction Com- 
puter. J. Bartelski. An Instantaneous Fix on Two Bodies. 
P.L. Nightingale. Institute of Navigation, Journal, Vol. 3, No.4, 
October, 1950, pp. 378-392, illus. 

Navigation Methods Compared. P.V.H. Weems. Navigation, 
Vol. 2, No. 7, September, 1950, pp. 247-250. 

Photographic Flight Line Navigation. James E. Henry 
Navigation, Vol. 2, No. 7, September, 1950, pp. 251-255. 

Application of Liouville’s Approximation to the Blind Naviga- 
tion Problem. J. J. Gilvarry and S. H. Browne. Journal of 
Applied Physics, Vol. 21, No. 11, November, 1950, pp. 1195, 
1196. 5references. 

Course Line Computer, New Navigational Aid. Aero Digest, 
Vol. 61, No. 5, November, 1950, pp. 70, 79, 80, 82, 83, illus. 

The course-line computer automatically calculates a flight 
path; it is used in conjunction with VOR and DME equipment. 
The computer takes the bearing reading from the VOR and the 
distance information from the DME in the aircraft and calculates 
instantly and continuously the position of the aircraft in terms of 
the on-course, left or right of the desired course, and the distance 
along the course. An indicator panel is mounted in the cockpit. 
The original equipment was developed by the C.A.A. 

World-Wide Coverage Radio Navigation for Aviation and ~ 
Marine Services Using Land Based Facilities in the I.T.U. 
(100 KC-S) Band. Vernon I. Weihe. Navigation, Vol. 2, No.7, ~ 
September, 1950, pp. 200, 201. , 

Some Practical Wrinkles in Flying the RTCA Polar Coordinate 
System of Radio Navigation. Wilson P. Cogswell. Navigation, 
Vol. 2, No. 7, September, 1950, pp. 239-243. 

OBD: Its Errors, Coverage, Reliability; Air Navigation System 
Analyzed for Typical Omni Facility Locations. David A. Andet- 
ton. Aviation Week, Vol. 53, No. 21, November 20, 1950, pp. 21- 


26, illus 


Na viga- 


Ordnance & Armament (22) 


Tests at Guidonia Model Basin on Electrically Propelled Aerial 
Torpedo F.F.F. 120-500-360. Cesare Cremona. (Jtaly, Ministery 
dell’ Aeronautica, Report No. 236, April 5, 1943.) U.S., Nav0 
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| after an aircraft electrical system is built, G-E’s aviation divisions 
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Department, David W. Taylor Model Basin, Translation No. 196, 
September, 1950. 11 pp., illus. 

Fighter Armament. IV--Ammunition and Elementary Ballis- 
tics; Vulnerability of Structures. A. R. Weyl. Flight, Vol. 58, 
No. 2183, November 23, 1950, pp. 459-461, illus. 

Naval Ordnance Research. L. T. E. Thompson. Ordnance, 
Vol. 35, No. 183, November-December, 1950, pp. 193-195, illus. 
Test facilities and research programs on rockets, torpedoes, and 
fire control at the Naval Ordnance Test Station, Inyokern, Calif. 


Parachutes 


Porous Properties of Various Materials Liable to Be Used for 
Making Parachutes. W. D. Brown and J. F. Holford. Gt. Brit., 
Aeronautical Research Council, Current Papers No. 24, 1950 
(March, 1949). 21 pp., illus. 2 references. British Information 
Services, New York. $0.50. 

Investigations into the porosity of (1) imporous materials per- 
forated with round holes and (2) ribbon meshes with square inter- 
spaces; comparison of the properties of (1) and (2) with those of 
normal woven fabrics. 

The Effect of Variation of Air Density and Temperature on the 
Airflow Characteristics of Porous Fabrics. J. Picken. Gt. Brit., 
Aeronautical Research Council, Current Papers, No. 25, 1950 
(August, 1949). 21 pp., illus. 5 references. British Information 
Services, New York. $0.50. 

This note describes a series of tests made at low air densities 
and temperatures and establishes that the airflow through porous 
fabrics obeys the laws of dynamic similarity. 


Photography (26) 


Calibration of Precision Airplane Mapping Cameras. Francis 
E. Washer and Frank A. Case. U.S., National Bureau of 
Standards, Journal of Research, Vol. 45, No. 1, July, 1950, pp. 1 
16, illus. 11 references. (Also available as Research Paper No. 
RP2108. U.S. Govt. Printing Office, Washington. $0.10.) 

Multiple-Film Back-Refliection Camera for Atomic Strain 
Studies. Anthony B. Marmo. U.S., N.A.C.A., Technical Note 
No. 2224, November, 1950. 22 pp., illus. 9 references. 

A new back-reflection X-ray diffraction technique for non- 
destructional stress analysis. The camera contains four parallel 
films separated by known distances. Diffraction angles are 
measured by observing the change in radius of the diffraction ring 
from film to film. 

Four Cameras for Research in the Aeronautical Field. Jean St. 
Thomas. Photographic Engineering, Vol. 1, No. 3, July, 1950, pp. 
76-93, illus. 6 references. 

Operational principles and techniques of the special cameras 
used by the C.A.A. in operational testing: the Aircraft Take-off 
and Landing Camera, the Automatic Flight Data Camera, the 
Transit Camera for Approach-Zone Study, and the Cockpit Visi- 
bility Camera. 

Preliminary Report on High Altitude Photography. Clyde T. 
Holliday. Photographic Engineering, Vol. 1, No. 1, January, 1950, 
pp. 16-26, illus. 

Instrumentation, film, and camera recovery after rocket land- 
ing; photographic techniques, quality of results, and summary of 
tests with camera installed in V-2 and Aerobee rockets. 

Readers’ Forum: A Method of Correction of Astigmatism in 
Schlieren Systems. Rochelle Prescott and E. L. Gayhart. 
Journal of the Aeronautical Sciences, Vol. 18, No. 1, January, 
1951, p. 69, illus. 1 reference. 


Power Plants 


JET & TURBINE (5) 


Revised and Extended Performance Characteristics of Ram 
Jets. D. F. Collins and Francis M. Gordon. Gt. Brit., Aero- 
nautical Research Council, Current Papers No. 11,1950. 42 pp., 
illus. 3 references. British Information Services, New York. 
$0.75. 

Design point performance estimates of a ram-jet having a unit 
combustion-chamber cross-sectional area; a revised and extended 
analysis of previous calculations. Results are plotted vs. Mach 
Number at entry to the combustion chamber. Flight Mach 
Numbers covered are from 1.0 to 3.0 and maximum cycle tem- 
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peratures are from 1,250° to 3,000°K. The performance of ram 
jets with oblique and normal shock intakes are compared at 
maximum cycle temperature of 2,000°K.; at M = 3.0,a comple 
intake of the oblique type is much better than the intake of ¢h, 
normal shock type. 

The Gas Dynamic Theory of the Ramjet. J. Reid. Addendy, 
P. J. Herbert. Gt. Brit., Aeronautical Research Council, Repor, 
and Memoranda No. 2370, 1950 (May, 1946). 52 pp., ill 
British Information Services, New York. $2.00. 

Development of theory, its application to the performance of 
ideal and practical ram-jet. Calculations are carried out for Mach 
Numbers up to 3 and with the ratio of combustion temperature , 
atmospheric temperature up to 8. 

Penetration of Liquid Jets into a High-Velocity Air Strean, 
Louis J. Chelko. U.S., N.A.C.A., Research Memorandum Ny 
E50F21, August, 14, 1950. 23 pp., illus. 2 references. 

Data on the penetration characteristics of liquid jets of veloc 
ties of 168.1-229 ft. per sec. directed perpendicularly to an ai; 
stream of a velocity of 742 ft. per sec. for jet nozzle orifices oj 
0.0135-0.0625 in., air stream densities of 0.0805-0.1365 Ib. per cu 
ft., and a liquid jet density of 62 Ibs. per cu.ft. 

Effect of Compressor-Outlet Bleedoff on Turbojet-Engin 
Performance. William A. Fleming, Lewis E. Wallner, and Joh: 
T. Wintler. U.S., N.A.C.A., Research Memorandum \ 
E50E17, August 7, 1950. 27 pp., illus. 1 reference. 

Test program in the N.A.C.A. Lewis altitude wind tunnel t 
determine the effect of compressor-outlet bleedoff on the per 
formance of an axial-flow turbojet engine with a variable-area e 
haust nozzle at altitudes of 25,000—-40,000 ft. and a flight Mac 
Number of 0.53. 

A Method of Presenting the Performance of Turbojet Engines, 
C. A. Meyer and H. F. Faught. Aeronautical Engineering Re 
view, Vol. 10, No. 1, January, 1951, pp. 33-41, illus. 

Screens Keep Jet Engines Clean. George L. Christian 
Aviation Week, Vol. 53, No. 20, November 13, 1950, pp. 42, 4 
illus 

Retractable air-intake screen for axial-flow jet engines, built by 
Smith-Morris Co. Screens are operated by two-power hydraulic 
actuators. Duct doors are provided in the system to close off the 
airflow. 

New High-Thrust Turbojet Seen for GE. Irving Stone 
Aviation Week, Vol. 538, No. 23, December 4, 1950, pp. 21, 22 
25-27, illus. Research and production facilities at General Elec 
tric’s Lynn and Lockland plants; trends of G-E turbine research 

Turbojets—Present and Future. Paul H. Wilkinson. Aviation 
Age, Vol. 14, No. 5, November, 1950, pp. 22, 23, illus. Turbojets 
in production and under development, 1950-1952. 

The Case for the Turbojet. Winnett Boyd. SAE Journal, Vol 
58, No. 11, November, 1950, pp. 49-51, illus. 1 reference. (Based 
on a paper.) 

Dart Turboprop Design Accents Long-Life Features. R. \ 
Dorey. SAE Journal, Vol. 58, No. 11, November, 1950, pp. 6) 
65, illus. (Excerpts from a paper. ) 


RECIPROCATING (6) 


Drag and Cooling Tests in the 24 Ft. Tunnel on a Series of 
Centaurus Wing Nacelle Installations Suitable for the Bucking- 
ham Aircraft. T. B. Owen, H. Shaw, C. Roe, and B. Stockes 
Gt. Brit., Aeronautical Research Council, Reports and Memorandi 
No. 2333, 1950 (July, 1946). 80 pp., illus. 6 references. British 
Information Services, New York. $4.15. 

Results on a Centaurus 18-cylinder radial air-cooled engine 
Cowling types tested are: (1) a conventional N.A.C.A. cowl with 
a front exhaust ring on the engine and a single exhaust pipe; (2 
a similar cowl, with the engine having 18-internal sweptback ex 
haust pipes terminating at the gill exit; and (3) a cowl witha 
high-speed entry and an engine exhaust system similar to (2) 
Results are tabulated. 

Quantitative Measurement of Detonation Intensity in Interna 
Combustion Engines. Gustaf E. V. Jonsson. (IVA, 1950, No 
1.) Acta Polytechnica, No. 62 (Mechanical Engineering Series, 
Vol. 1, No. 10), 1950. 30 pp., illus. 43 references. Sw. Kr 
3:75. In English. 

A method for the objective evaluation of the detonation it- 
tensity in which the first differential of pressure is recorded by 
means of a piezoelectric crystal. The design is insensitive t0 
mechanical vibrations, is operated directly on the cylinder gas¢s, 
and has an electrical output proportional to the rate of change ol 
pressure. The detonation meter responds only to the high fre- 
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1936 Alcoa 24S helped start 
: the saga of the DC-3 


Many of us have “grown up” with the Douglas DC-3. Still a great plane 
today, it revolutionized airline service 15 years ago. There’s no 

match for its long record of safe, dependable performance. 

The original DC-3 was one of the first commercial 

planes to be built principally of Alcoa 


Alcoa training aids spread 
fightmetal fabrication know-how 


New employees working at new jobs... using 
new ways to fabricate new materials. If that 
situation is slowing production in your plants, 
Alcoa flightmetal training aids can help. Sound 
films and technical manuals are available on 
all fabricating methods—forming, riveting, 
welding, brazing, machining. Prepared by 
specialists, this instruction material can 
save you time and money in designing, f 
specifying, fabricating. 


Send for your copy of the new “Alcoa Library” 
booklet. Manuals it describes are available 
free from your nearby Alcoa sales office. 
Films may be borrowed or purchased, for 
use in your 16mm or 35mm sound projector. 
ALUMINUM COMPANY OF AMERICA, 1801B 
Gulf Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM MAGNESIUM 


q 
24S alloy—the high-strength 
successor to duralumin. 
A 
HOW TO GET THE BOOKS AND FILMS YOU NEED o | = Fae 
> 4 
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quencies associated with detonation and not to the pressure 
changes occurring in normal combustion. The instrument makes 
it possible to detect extremely weak incipient detonation before 
the audible knock; detonation intensity is measured quantita- 
tively as a function of the compression ratio. 


Radial Engine with Variable Compression and No Master 
Rod. G. S. Hoell. Automotive Industries, Vol. 103, No. 11, 
December 1, 1950, pp. 44, 45, 102, illus. 


Design features of the Sharpe radial engine in which the com- 
pression ratio of the engine cylinders could be varied by the pilot 
in flight. In place of a master connecting rod, this engine has a 
circular disc suspended on three or more links of equal length. 

The Breaking of Valve Springs. P. Kohn. (Strojnick$ Obzore 
Vol. 30, No. 5, May, 1950, pp. 67-70.) The Engineers’ Digest, 
Vol. 11, No. 10, October, 1950, pp. 358-361, illus. 


ROCKET (4) 


Engine Selection—A Summary of Opinion. Shell Aviation 
News, No. 148, October, 1950, pp. 23, 24. 15 references. 

Brief summary of the opinions of air-line operators and engine 
manufacturers on the suitability for air-line use of the various 
types of power plants available. 

The Transport of Solid Particles in a Fluid Stream. Wickliffe 
B. Hendry. Minnesota, University, Institute of Technology, Engi- 
neering Experiment Station, Circular No. 4, October, 1949. 21 pp. 
List of 133 references, each with an abstract, including investiga- 
tions of internal-combustion engine carburetion and manifolding 
and gas-turbine blade erosion. 

An Approximate Method for Estimating the Performance of 
Oxygen-Oil Rockets. A.B. P. Beeton. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 2389, 1950 (June, 
1946). 15 pp., illus. 6 references. British Information Services, 
New York. $0.75. 

Method for the construction of accurate curves of total heat and 
entropy of component gases, equilibrium constants, theoretical 
throat and outlet areas, and specific impulses for expansion down 
to a pressure of 1 atmosphere for determining operating condi- 
tions. 


Production (36) 


Powdered Iron Blades for Gas Turbines. Joseph Geschelin. 
Automotive Industries, Vol. 103, No. 10, November 15, 1950, pp. 
40, 41, 58, illus. 

Techniques developed by Thompson Products, Inc., for pro- 
ducing turbine blades from iron powder; the powder is molded to 
shape in a hydraulic press at a pressure of about 20 Ibs. per sq.in. 
and sintered in a hydrogen atmosphere furnace at 2,000°F. The 
voids in the metal are filled by the absorption of copper alloy by 
capillary action. A corrosion-resistant coating of copper-nickel- 
chromium is electroplated onto the blades. 

Considerations in Designing Tools for Powder Metallurgy. 
Irving J. Donahue. Mechanical Engineering, Vol. 72, No. 11, 
November, 1950, pp. 886-889, illus. 

Latest Equipment .....at Lockheed. Automotive Industries, 
Vol. 103, No. 7, October 1, 1950, pp. 50-52, illus. 

Large production machines that will employ the latest tech- 
niques in processing and forming materials to meet the stress re- 
quirements of high-speed jet aircraft. 

Airspeed Ambassador. IV—Mainplane Design; Laminar- 
Flow Characteristics and Influence on Tooling; Subassembly 
Breakdown, Equipment and Procedure; Skin-Panels. S. C. 
Poulsen. Aircraft Production, Vol. 12, No. 145, November, 1950, 
pp. 304-308, illus., cutaway drawings. 

Stores Organization. V—Stores Control in Aircraft Assembly 
and Test Flight Establishment; Routine of Mechanical Costing 
System. Richard Twelvetrees. Aircraft Production, Vol. 12, No. 
145, November, 1950, pp. 229-302, illus. Procedure of stockroom 
organization and supplies control of Hawker Aircraft, Ltd., 
explanation of the punched-card method of inventory and stock 
control. 

Latest Developments in Cold Pressure Welding Widen Its 
Field of Application. William Dubilier. Materials & Methods, 
Vol. 32, No. 5, November, 1950, pp. 78-80, illus. The Koldweld 


process for welding of nonferrous metals; weld types and applica- 
tions. 


A Survey of Aluminum Welding Techniques. II. Floyd 4. 
Lewis. The Tool Engineer, Vol. 25, No. 5, November, 1950, pp. 
28-31, illus. 

Centrifugal Casting for Critical Components. Herbert Cooper. 
Machine Design, Vol. 22, No. 11, November, 1950, pp. 131, 132, 
illus. 

Improvements and new developments in the centrifugal casting 
of stainless steel in permanent metal molds meet the rigid require. 
ments of jet aircraft engines and can be applied to pump liners, 
seat rings, and other critical cylindrical components. Centrifugal 
case steel has a finer grain than other case steels and exhibits 
better ductility. Lower unit costs are possible because of the low 
rejection rate; the surface condition minimizes cleaning costs of 
the part. Centrifugal casting is economical for bushing and 
tubular shapes. 

Investment-Waxes; Pneumatically-Operated Injection Ma- 
chine for High-Speed Production. Aircraft Production, Vol. 12, 
No. 145, November, 1950, p. 313, illus. 

Stretch-Wrap Forming; Principles and Application of the 
Hufford Machine. I—Tooling Methods and Typical Examples of 
Forming Procedure from U.S. Practice. Aircraft Production, 
Vol. 12, No. 145, November, 1950, pp. 317-326, illus. 

Small-Power Spindles; Some Special Applications of Desout- 
ter Pneumatic Tools in Aircraft Manufacture. Aircraft Produc- 
tion, Vol. 12, No. 145, November, 1950, pp. 314-316, illus. 


Propellers (11) 


Automatic Feathering to Reduce the Hazard of Aircraft Engine 
Failure at Take-Off. W. L. Kershaw. Electrical Engineering, 
Vol. 69, No. 11, November, 1950, pp. 953-958, illus. 

An automatic feathering system used on the Martin 2-0-2 
transport aircraft. The feathering cycle is initiated before the 
pilot has any indication of engine failure, thus eliminating wind- 
milling. Engine torque is used as the means of determining the 
need for feathering; if the system is arranged for a normal take- 
off, the propeller will be feathered if engine torque drops below a 
preset value. A diagram of the automatic feathering circuit 
shows the connections to manual feathering and unfeathering 
circuits. 

The Determination of Propeller Efficiencyin Flight; Preliminary 
Tests with a Rotol Propeller. K. Eyre. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 2414, 1950 (July, 
1950 (July, 1946). 10 pp., illus. 5 references. British Informa- 
tion Services, New York. $0.65. 

Thrust was measured by the wake-traverse method; torque, 
from observed engine conditions and test-bench calibrations 
Test flights were made in a Spitfire IX fitted with a standard 
Rotol propeller and a Merlin 70 engine at a forward speed of 392 
m.p.h., engine speed of 3,000 r.p.m. (tip Mach Number = 0.98), 
and four different values of engine power. This technique of 
flight testing shows that propeller efficiency can be measured to 

+5 per cent, at a forward speed of 600 m.p.h. at 25,000 ft. 

The Effect of Ice Formations on Propeller Performance. Carr 
B. Neel, Jr., and Loren G. Bright. U.S., N.A.C.A., Technical 

Vote No. 2212, October, 1950. 96 pp., illus. 16 references. 

In-flight measurements and theoretical analysis of propeller 
efficiency losses due to natural icing conditions. In general, the 
efficiency loss will be less than 10 per cent, although a maximum 
loss of 20 per cent may occur. 

Effect of Propeller Thrust on Downwash and Velocity at Tail- 
plane; A Collection of Data from Low Speed Tunnel Tests. A. 
Spence. Gt. Brit., Aeronautical Research Council, Current Papers 
Vo. 21, 1950 (August, 1947). 19 pp., illus. 4 references. British 
Information Services, New York. $0.40. Data from low-speed 
wind-tunnel tests on the longitudinal stability of five propeller 
models are plotted and tabulated. 

New Props for Turbine Power, Series Developed by Curtiss- 
Wright Specifically Designed for Turboprop Service in Subsonic, 
Transonic, Supersonic Ranges. Irving Stone. Aviation Week, 
Vol. 58, No. 18, October 30, 1950, pp. 21, 22, 24,-27, illus. 


Reference Literature (47) 
BIBLIOGRAPHIES 


Author Index to the Reports and Memoranda of the Aero- 
nautical Research Council, 1909-1949. Gt. Brit., Aeronautical 
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Research Council, Reports and Memoranda No. 2570, 1950. 142 
pp. British Information Services, New York. $3.50. 

The Transport of Solid Particles in a Fluid Stream. Wickliffe 
B. Hendry. Minnesota, University, Institute of Technology, Engi- 
neering Experiment Station, Circular No. 4, October, 1949. 21 pp. 
List of 133 references, each with an abstract, including investiga- 
tions of internal-combustion engine carburetion and manifolding 
and gas-turbine blade erosion. 


Rotating Wing Aircraft (34) 


Preliminary Measurements of the Aerodynamic Damping in 
Pitch of a 12 Ft. Helicopter Rotor. C. M. Britland and R. A. Fail. 
Gt. Brit., Aeronautical Research Council, Current Papers No. 22, 
1950 (May, 1950). 12 pp., illus. 2 references. British Informa 
tion Services, New York. $0.30. Preliminary measurements in 
the R.A.E. 24-ft. wind tunnel to check the experimental tech 
nique. The test results are not analyzed. 

A Balsa-Dust Technique for Air-Flow Visualization and Its 
Application to Flow Through Model Helicopter Rotors in Static 
Thrust. Marion K. Taylor. U.S., N.A.C.A., Technical Note 
No. 2220, November, 1950. 47 pp., illus. 

Flight Testing of Helicopters. F.O’Hara. Helicopter Associa- 
tion of Great Britain, Journal, Vol. 4, No. 1, April-June, 1950, pp. 
2-23, Discussion, pp. 24-27, illus. 13 references. Procedures for 
the type-testing of helicopters; analysis and evaluation of helicop- 
ter operating techniques. 

Dynamic Strain Gage Study of the SGVI Helicopter. Given A. 
Brewer. The Author, New Bedford, Mass., Report No. 048, 
October 8, 1950. 61 pp., illus. 3 references. Electric strain-gage 
study of the magnitude and distribution of the rotor stresses of 
the SGVI during flight. 

French Helicopters. R.M. Garry. Helicopter Association of 
Great Britain, Journal, Vol. 3, No. 4, January-March, 1950, pp. 
206-225, illus. Summary of helicopter research in France; 
design and operation features of reciprocating-engined and jet- 
powered helicopters in the flight-testing stage. 

Pest Control and the Helicopter; A Discussion. Helicopter 
Association of Great Britain, Journal, Vol. 3, No. 4, January 
March, 1950, pp. 194-205. 

Helicopter Maintenance Tips. David H. Kaplan. Aviation 
Age, Vol. 14, No. 5, November, 1950, pp. 26, 27, illus. Rotor re 
pair and adjustment. 

Gyrodyne Co. of American Coaxial Helicopter. MM. Berry. 
American Helicopter, Vol. 20, No. 10, September, 1950, pp. 6-8, 
illus. 

Hiller “Rotor Matic” Control. G. F. Champlin. American 
Helicopter, Vol. 20, No. 10, September, 1950, pp. 11-14, illus. 

The ‘‘Rotor Matic’’ control system gives a smooth control stick 
in a stable helicopter that is easy to fly. Stability and control 
analyses and flight tests indicate the simplicity and reliability of 
the system. 

Helicopter Reliability; Maintenance at '/. Man Hour per 
Flying Hour Claimed for Hiller 360. Flight, Vol. 58, No. 2183, 
November 23, 1950, pp. 458, illus. 

Westland’s New Acquisition (Sikorsky S.55 Ten-Passenger 
Helicopter). Flight, Vol. 58, No. 2183, November 23, 1950, pp. 
448, 449, illus. 


Sciences, General (33) 
MATHEMATICS 


An Electronic Analyzer for Linear Differential Equations. 
J. J. Gait and D. W. Allen. Gt. Brit., Aeronautical Research 
Council, Current Papers No. 23, 1950 (December, 1947). 37 pp., 
illus. British Information Services, New York. $0.75. 

Development of an electronic differential analyzer using the 
basic operations of addition, subtraction, integration, and differen- 
tiation. These operations are performed by feedback networks 
with high-gain d.c. amplifiers; a series of these units are com- 
bined to form a flexible analyzer. The machine is limited to the 
solution of linear and simultaneous linear differential equations; 
solution of more complex differential equations requires the de- 
velopment of a process for the electronic multiplication of two 
variables. Appendixes to this preliminary report contain detailed 
studies of the adding and integrating units. 


FEBRUARY, 1951 


NBS Computation Laboratory. U.S., National Bureau of 
Standards, Technical News Bulletin, Vol. 34, No. 11, November, 
1950, pp. 155-158, illus. 

The Application of the National Accounting Machine to the 
Solution of First-Order Differential Equations. A. E. Carter and 
D. H. Sadler. Quarterly Journal of Mechanics and Applied 
Vathematics, Vol. 1, Part 4, December, 1948, pp. 433-441. 9 
references. 

Principles and Progress in the Construction of High-Speed 
Digital Computers. Andrew D. Booth and Kathleen H. V. Brit- 
ten. Quarterly Journal of Mechanics and Applied Mathematics, 
Vol. 2, Part 2, June, 1949, pp. 182-197, illus. 3 references. 

Readers’ Forum: Discussion on “The Solution of Elastic 
Problems by Electronic Analog Computation.” R.H. MacNeal, 
G. D. McCann, and C. H. Wilts. Journal of the Aeronautical 
Sciences, Vol. 18, No. 1, January, 1951, p. 71. 

Formulas and Tables of Coefficients for Numerical Differentia- 
tion with Function Values Given at Unequally Spaced Points and 
Application to Solution of Partial Differential Equations. Chung, 
Hua Wu. U.S., N.A.C.A., Technical Note No. 2214, November, 
1950. 104 pp.,illus. 15 references. 

In the application of the tables to elliptic equations, the deriva- 
tives are replaced by formulas based on fourth-degree polynom- 
ials, and the equations are solved by the relaxation and matrix 
methods. The application is extended to problems of compressible 
flow past airfoils, airfoil cascades, and turbines. 


A Note on the Numerical Integration of Differential Equations. 
E. M. Wilson. Quarterly Journal of Mechanics and Applied 

Vathematics, Vol. 2, Part 2, June, 1949, pp. 208-211. 

Note on the Runge-Kutta Method. W.E. Milne. U.S., Na- 
tional! Bureau of Standards, Journal of Research, Vol. 44, No. 5, 
May, 1950, pp. 549, 550. 6 references. (Also available as Re- 
search Paper No. RP2101. U.S. Govt. Printing Office, Washing- 
ton. $0.05.) 

A comparison is made between the standard Runge-Kutta 
method of solving the differential equation y’ = f(x, y) anda 
method of numerical quadrature. By examples it is shown that 
the Runge-Kutta method may be unfavorable even for the 
simple functions f. 

Assessment of Errors in Approximate Solutions of Differential 
Equations. W. J. Duncan. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 1, Part 4, December, 1948, pp. 470- 
176. 6 references. 

On the Choice of Standard Solutions for a Homogeneous 
Linear Differential Equation of the Second Order. J. C. P. 
Miller. Quarterly Journal of Mechanics and Applied Mathematics, 
Vol. 3, Part 2, June, 1950, pp. 225-235. 5 references. 

An Iteration Method for the Solution of the Eigenvalue Problem 
of Linear Differential and Integral Operators. Cornelius Lanczos. 
U’.S., National Bureau of Standards, Journal of Research, Vol. 45, 
No. 4, October, 1950, pp. 255-282, illus. 9 references. (Also 
available as Research Paper No. RP2133. U.S. Govt. Printing 
Office, Washington. $0.15.) 

An Application of the Method of Steepest Descents to the 
Solution of Systems of Non-Linear Simultaneous Equations. 
A.D. Booth. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 2, Part 4, December, 1949, pp. 460-468, illus. 4 
references. 

Further Notes on the Solution of Algebraic Linear Simul- 
taneous Equations. A. N. Black. Quarterly Journal of Mechanics 
and Applied Mathematics, Vol. 2, Part 3, September, 1949, pp. 
320-324. 3 references. 

Notes on the Solution of Algebraic Linear Simultaneous Equa- 
tions. L. Fox, H. D. Huskey, and J. H. Wilkinson. Quarterly 
Journal of Mechanics and Applied Mathematics, Vol. 1, Part 2, 
June, 1948, pp. 149-173. 9 references. 

A Simple Machine Capable of Fourier Synthesis Calculation. 
J. H. Robertson. Journal of Scientific Instruments, Vol. 27, No. 
10, October, 1950, pp. 276-278, illus. 2 references. 

Readers’ Forum: On the Solution of Total Differential, Bound- 
ary Value Problems. Arthur N. Tifford. Journal of the Aero- 
nautical Sciences, Vol. 18, No. 1, January, 1951, pp. 65, 66. 2 
references. 

Improvements to the Accuracy of Arithmetical Solutions to 
Certain Two-Dimensional Field Problems. L. C. Woods. 
Quarterly Journal of Mechanics and Applied Mathematics, Vol. 3, 
Part 3, September, 1950, pp. 349-363, illus. 5 references. 
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BG Spark Plugs represent the finege 
in aviation engineering design and life-t ; 
durability. Through an exclusive BG proce 
all BG shielded plugs can, after extended use, \, 
be demounted and completely reconditioned 
at a fraction of the original cost. Many 
operators today are taking advantage of 
this money saving BG service, and are 
truly getting LIFE-TIME performance 
from their BG plugs. 


For details on this BG service 
and BG products write: THE CORPORATION 


136 WEST 52nd STREET, 
NEW YORK 19, N. Y. 
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A Method for the Smoothing of Numerical Tables. A. T. 
Doodson. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 3, Part 2, June, 1950, pp. 217-224. 

The Combined Use of Relaxation Methods and Fourier 
Transforms in the Solution of Some Three-Dimensional Bound- 
ary Value Problems. C. J. Tranter. Quarterly Journal of 
Mechanics and Applied Mathematics, Vol. 1, Part 3, September, 
1948, pp. 281-286, illus. 2 references. 

A Short Account of Relaxation Methods. L. Fox. Quarterly 
Journal of Mechanics and Applied Mathematics, Vol. 1, Part 3, 
September, 1948, pp. 253-280, illus. 9 references. 

Zur Theorie der elliptischen Integrale. Carl Heuman. ( Kung. 
Tekniska Hoégskola, Stockholm, Handlingar No. 32,1950.) Acta 
Polytechnica, No. 60 (Physics and Adplied Mathematics Series, 
Vol. 1, No. 7), 1950. 57 pp., illus. 3 references. Sw. Kr. 4:50. 
In German. 

Rounding-Off Errors in Matrix Processes. A. M. Turing. 
Quarterly Journal of Mechanics and Applied Mathematics, Vol. 1, 
Part 3, September, 1948, pp. 287-308. 6 references. 

On Weber’s Function. C. G. Darwin. Quarterly Journal of 
Mechanics and Applied Mathematics, Vol. 2, Part 3, September, 
1949, pp. 311-319. 

Discussion on “Sketch for an Algebra of Relay and Contactor 
Circuits.” J. J. Pot and G. A. Montgomerie. /nstitution of 
Electrical Engineers, Proceedings, Part 3, Radio and Communica- 
tion Engineering, Vol. 97, No. 50, November, 1950, pp. 460, 461, 
illus. 

A Contribution to the Algebra of Relay and Switch Contacts. 
G. H. Buffery. Institution of Electrical Engineers, Proceedings, 
Part 1, General, Vol. 97, No. 106, pp. 357-363, illus. 4 references. 

Some Notes on Jahn’s Method for the Improvement of Ap- 
propriate Latent Roots and Vectors of a Square Matrix. A. R. 
Collar. Quarterly Journal of Mechanics and Applied Mathematics, 
Vol. 1, Part 2, June, 1948, pp. 145-148. 2 references. 

Finite Difference Formulae for the Square Lattice. W. G. 
Bickley. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 1, Part 1, March, 1948, pp. 35-42, illus. 3 references. 

Notes on the Solution of the Equation y” — xy = f(x). J.C. P. 
Miller and Zaki Mursi. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 3, Part 1, March, 1950, pp. 113-118. 
4 references. 

Table of the Integral from 0 to x of J,(x) dx for x = 0(0.1)20(1)- 
25. M. Rothman. Quarterly Journal of Mechanics and Applied 
Mathematics, Vol. 2, Part 2, June, 1949, pp. 212-217. 5 refer- 
ences. 


MECHANICS 


Subharmonics in a Non-Linear System with Unsymmetrical 
Restoring Force. G. E. H. Reuter. Quarterly Journal of Me- 
chanics and Applied Mathematics, Vol. 2, Part 2, June, 1949, pp. 
198-207, illus. 9 references. 


MECHANICS—VIBRATION 


On the Forced Vibrations of Quasi-Linear Systems. F. G. 
Friedlander. Quarterly Journal of Mechanics and Applied 
Mathematics, Vol. 3, Part 3, September, 1950, pp. 364-376. 7 
references. 

Discussion of the differential equation + w*x = t) 
using an approximate solution to investigate subharmonic reso- 
nance. 

Applying Shakers for Product Vibration Analysis. Robert C. 
Lewis. Product Engineering, Vol. 21, No. 11, November, 1950, 
pp. 150-154, illus. Basic characteristics of electrodynamic 
shakers and their role in testing mechanical components. 


PHYSICS 


Readers’ Forum: Concluding Remarks on the Speed of Sound. 
M. Morduchow and M. Morkovin. Journal of the Aeronautical 
Sciences, Vol. 18, No. 1, January, 1951, pp. 66-68. 6 references. 


Space Travel 


Interplanetary Travel. I—The Dynamics of Space Flight. A. 
C. Clarke. II—Some Problems of Interplanetary Navigation. 
R. d’E. Atkinson. Institute of Navigation, Journal, Vol. 3, No. 4, 
October, 1950, pp. 357-373, Discussion, pp. 373-377. 
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Structures (7) 


The Electronic Simulator for the Solution of Flutter and Vibra- 
tion Problems. F. Smith. Gt. Brit., Aeronautical Research 
Council, Current Papers No. 26, 1950 (October, 1949). 
illus. 4 references. 
$0.40 


14 pp., 
British Information Services, New York 


Basic principles of an electronic simulator that solves the equa. 
tions for coupled oscillations in several degrees of freedom. 
Electronic amplifiers are used as adding and integrating units: 
the method of representing simple harmonic motion is given 
The problem of coupling two or more groups of amplifiers to 
correspond to two or more degrees of freedom is examined. A 
prototype machine for the solution of problems with two degrees 
of freedom is being built at the R.A.E.; a simulator is being de- 
signed for problems involving six degrees of freedom. 

Report on an Investigation of Stresses in Aircraft Structures 
Under Dynamic Loading for the Bureau of Aeronautics. R. L. 
Bisplinghoff, G. Isakson, T. H. H. Pian, H. I. Flomenhoft, and 
T. F. O’Brien. Massachusetts Institute of Technology, Department 
of Aeronautical Engineering, Aero-Elastic and Structures Research, 
Contract No. NOa(s) 8790, January 21, 1949. 377 pp., illus. 76 
references. 

The mathematical approach to the problem of determining the 
transient stresses in damped and undamped elastic structures is 
based on Lagrange’s equation of motion and the related concept of 
the use of displacements of natural modes of vibration as general- 
ized coordinates. The airplane structure is replaced by a 
dynamic model having a finite number of degrees of freedom, 
A system of homogeneous total differential equations defining the 
free vibrations of the system are determined from the inertia and 
elastic properties of the dynamic model. The mode shapes and 
frequencies are obtained from the characteristic values of this 
system by a matrix iteration process. The modes and frequencies 
are calculated for a Lockheed XR60-1 wing and a wing with 45° 
sweepback. In the determination of the effect of aerodynamic 
forces on the transient stresses in an airplane structure during 
landing, a mechanical analyzer was designed and built. The 
analyzer was used to obtain the time history of the stresses due to 
rapidly applied loads when damping forces are neglected. An 
analysis of the gust problem by this method shows that the re- 
sponse of a system to gusts of arbitrary shape can be obtained by 
superposition from the response to a sharp-edged gust. The 
general method is further extended to obtain the effect of a gun 
blast on the airplane structure. 

Nonlinear Effects of Structural Deformation on Stability. 
Albert Epstein. Journal of the Aeronautical Sciences, Vol. 18, 
No. 1, January, 1951, pp. 50-54, illus. 6 references. Analysis of 
the effect of skin buckling on longitudinal stability and its in- 
fluence on control forces. 


An Analysis of the Response of a Damped Dynamical System 
Subjected to Impressed Forces. R. W. Traill-Nash. Australia, 
Department of Supply and Development, Aeronautical Research 
Laboratories, Report No. SM. 151, May, 1950. 31 pp., illus. 8 
references. 

Analysis of dynamic system, which is assumed to be harmonic 
and without body freedoms, with arbitrary viscous damping 
distribution. The solution, which is obtained by the use of modes 
of damped vibration, consists of displacement relating to the in- 
stantaneous value of the impressed forces and displacement ex- 
pressed as the sum of the damped natural mode components. 
The application of the method is severely limited by the neglect 
of damping considerations; it does not apply to the problem of 
aircraft gusts. This method of solution is extended for a damped 
holonomic system without cyclic coordinates. 

Antisymmetrical Flutter of a Large Transport Aeroplane. W. 
Prichard Jones. Gt. Brit., Aeronautical Research Council, Re- 
ports and Memoranda No. 2363, 1950 (July, 1944). 13 pp., illus. 
4 references. British Information Services, New York. $1.60. 

Investigation of the effect of antisymmetric-flexure aileron 
flutter on the fuselage in roll and on the elasticity of the wings in 
torsion. The dynamic equations are derived for the system with 
four degrees of freedom. The modes are parabolic in flexure and 
linear in torsion. The process is applied numerically for a typical 
wing. 

The Investigation of Air Loads in Flight from Measurements of 
Strain in the Structure. J. Taylor. Gr. Brit., Aeronautical Re- 
search Council, Reports and Memoranda No. 2408, 1950 (Novem- 
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Naturally round Linear “O”’ Ring 
readily adapts itself to odd shapes. 


“LINEAR ~ 


Sot 


” 


RINGS 


™Y 


The United States Instrument Corpora- 
tion has licked a tricky sealing problem 
encountered in providing Moisture and 
Vapor-Proof construction for its Sound 
Powered Telephone Stations. 

The simplified design of the cast alum- 
inum housing produced a cover opening 
which might seem to require a special 
seal. But the versatility of LINEAR “O” 
Rings made the job an easy one... for 
they are readily adapted to a great va- 
riety of irregular or out-of-round shapes. 
In this particular case, LINEAR “‘O” Rings 


En G I 


afford a highly satisfactory and econom- 
ical means of assuring the proper seal 

. without requiring more than hand 
tightening of the four cover bolts and, 
the housings are tested for leakage by 
being submerged under three feet of 
water. 

LINEAR “O” Rings are compounded of 
natural or synthetic rubber, fluorethy- 
lene polymers, and silastics . . . are avail- 
able in a complete range of J.I.C. and 
A.N. standard sizes, as well as hundreds 
of non-standard sizes for special uses. 


NEERE DO P AC K 


LINEA 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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ber, 1945). 4 pp., illus. 2 references. British Information 
Services, New York. $0.30. 

For most in-flight measurements, the overall bending and shear 
actions are required for approximately five stations on each major 
component. Four to eight measurements at each station should 
be sufficient if the proper gage positions are used. 

Gust Loads on Rigid Airplanes with Pitching Neglected. R. L. 
Bisplinghoff, G. Isakson, and T. F. O’Brien. Journal of the 
Aeronautical Sciences, Vol. 18, No. 1, January, 1951, pp. 33-42, 
illus. 17 references. 

Analysis of the motion of a rigid aircraft flying into a linearly 
graded gust. The solution is presented in the form of an allevia- 
tion factor, which is a function of the mass parameter and of the 
relationship between the gust gradient distance and the airplane 
chord. Flight at high subsonic and at supersonic speeds is con- 
sidered. 

Isolated Force Problems in Two-Dimensional Elasticity (I). 
M. Rothman. Quarterly Journal of Mechanics and Applied 
Mathematics, Vol. 3, Part 3, September, 1950, pp. 279-296, illus. 
4 references. 

Solution of the problems of one or more isolated forces on the 
boundaries of holes of various shapes in an infinite plate by ex- 
pressing the stresses and displacements in terms of two potentials, 
Q(z) and 

An Approximate Method for the Calculation of the Stresses in 
Thorkild Rand. Journal of the Aeronautical 
Sciences, Vol. 18, No. 1, January, 1951, pp. 61-63, illus. 4 refer- 
ences. 

An approximate method is proposed to eliminate the error that 
arises when groups of stringers are replaced by a few imaginary 
longerons in order to reduce the number of statically indetermin- 
ate quantities in monocoque structures. The idea underlying the 
method is to choose arbitrarily a limited number of degrees of 
freedom of motion and to consider the corresponding self-equili- 
brating groups of forces as the statically indeterminate quantities. 

Structural Efficiency of Wings. J.Solvey. (Australia, Coun- 
cil for Scientific and Industrial Research, Division of Aeronautics, 
Report No. SM. 107, January, 1948.) Australia, Department of 
Supply, Aeronautical Research Consultative Committee, Report No. 
A CA-44, March, 1949. 41 pp., illus. 5 references. 

Determination of the criterion of wing structural efficiency, 
which is the ratio of structural air weight of an ideal wing to the 
design weight of the aircraft. This report is essentially a review 
and extension of Cox’s work on the criterion. The problems of a 
wing that does not carry any concentrated loads is considered, 
and corrections are added to make the ideal wing approximate 
more nearly the actual wing. 


A Review of Some Basic Types of Geometric Stress Concen- 
tration. D. A. Lemaire. (Australia, Council for Scientific and 
Industrial Research, Division of Aeronautics, Report No. SM. 126, 
May, 1949.) Australia, Department of Supply, Aeronautical 
Research Consultative Committee, Report No. A CA-48, September, 
1949. 20 pp., illus. 28 references. 

Aérosudest SE-2010 Armagnac Four-Engined Transport, 
France. James Hay Stevens. Aircraft Engineering, Vol. 22, 
No. 261, November, 1950, pp. 318-322, illus. 

Method of testing and results of tests on the fuselage, nose, 
wing, central portion of the fuselage, and the tail section with the 
fin and half the tail plane of the Armagnac. The test rig con- 
sists of standard welded steel columns that can be placed where- 
ever they are needed. The load is applied by electrically-oper- 
ated screw jacks through tie-rods and chains. Tensometers 
attached to each load strap give individual measurements; a 
central test panel records the entire test. 


The Structural and Aerodynamic Effects of Wing Thickness 
and Fuselage Size Variation. A. G. Pugsley, W. Tye, and H. J. 
Allwright. Gt. Brit., Aeronautical Research Council, Reports 
and Memoranda No. 2377, 1949 (January, 1940). 10 pp., illus. 
British Information Services, New York. $0.50. 


The Influence of Wing Geometry and Structural Efficiency on 
Aircraft Performance. J. Solvey. (Australia, Council for 
Scientific and Industrial Research, Division of Aeronautics, Report 
No. SM. 119, October, 1948.) Australia, Department of Supply, 
Aeronautical Research Consultative Committee, Report No. ACA- 
45, March, 1949. 25pp., illus. 2 references. 

Investigation of the effect of wing plan form and thickness 
variation on wing-structure weight and aircraft performance with 
the use of the criterion of wing structural efficiency. Results are 
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given in curves for four airplanes: fighter type, bomber type, anq 
two civil transport types. 

Summarized Proceedings of a Conference on Stress Analysis, 
London, 1950. E. K. Frankl. British Journal of Applied 
Physics, Vol. 1, No. 10, October, 1950, pp. 241-251, illus. 3 
references, 

Readers’ Forum: Discussion on “The Solution of Elastic 
Problems by Electronic Analog Computation.” R.H. MacNeal, 
G. D. McCann, and C. H. Wilts. Journal of the Aeronautica) 
Sciences, Vol. 18, No. 1, January, 1951, p. 71. 

A Solution to the Problem of Torsion-Flexure. R. L. Mordel. 
let. Aircraft Engineering, Vol. 22, No. 261, November, 1950, pp 
335-337, illus. The method of solution uses the principle of least 
work and the calculus of variations to establish the potential 
energy integrals. 

The Equilibrium of Thin Elastic Shells. A. E. Green and 
W. Zerna. Quarterly Journal of Mechanics and Applied Mathe. 
matics, Vol. 3, Part 1, March, 1950, pp. 9-22. 18 references. 

The theory of thin elastic shells is developed as a first approxi- 
mation using vector and tensor notations and general coordinates, 
[he normals to the middle surface of the undeformed shells are 
not considered to be also normals to the deformed shells. The 
shell is assumed to be of constant thickness. 

The Stresses in a Flat Panel Under Shear When the Buckling 
Load Has Been Exceeded. D. M. A. Leggett. Gt. Brit., 
Aeronautical Research Council, Reports and Memoranda No 


2430, 1950 (September, 1940). 17 pp., illus. 5 references 
British Information Services, New York. $0.90. 


Bending of an Elliptic Plate with a Confocal Hole. B. R. Seth 
Quarterly Journal of Mechanics and Applied Mathematics, Vol. 2, 
Part 2, June, 1949, pp. 177-181. 7 references. 

The Formation and Enlargement of a Circular Hole in a Thin 
Plastic Sheet. G. I. Taylor. (uarterly Journal of Mechanics 
and Applied Mathematics, Vol. 1, Part 1, March, 1948, pp. 103- 
124, illus. 3 references. 

On the Plane Stress-Distribution in an Infinite Plate with a 
Rim-Stiffened Elliptical Opening. A.A. Wells. Quarterly Jour- 
nal of Mechanics and Applied Mathematics, Vol. 3, Part 1, March, 
1950, pp. 23-31, illus. 5 references. 

An exact and rational solution is obtained for an elliptical 
opening stiffened with a homogeneous rim when the area of cross 
section of the rim follows a distribution around the opening which 
depends on the eccentricity of the ellipse and on the amount of 
stiffening. Calculations may be carried out for any particular 
point by use of the value of the rim parameter at that point and 
by using St. Venant’s principle. Solutions are obtained for hy 
drostatic tension and pure shear in two directions at infinity. 

The Bending of a Uniformly Loaded Clamped Plate in the Form 
of a Circular Sector. H.R. Hasse. Quarterly Journal of Me 
chanics and Applied Mathematics, Vol. 3, Part 3, September, 1950, 
pp. 271-278. 2 references. 

The deflection is obtained by Weinstein’s method, which re 
quires the solution of a biharmonic equation subject to specific 
boundary conditions. The theoretical justification of the 
method is not given. 

On the Analogues Relating Flexure and Extension of Fiat 
Plates. R. V. Southwell. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 3, Part 3, September, 1950, pp. 257 
269. 5references. An analysis to show that the extension and 
flexure of flat plates are problems that should not be treated sep 
arately because mathematically they are identical. 

A Theory of the Plastic Bulging of a Metal Diaphragm by 
Lateral Pressure. R. Hill. Philosophical Magazine, Vol. 41 
(7th Series), No. 322, November, 1950, pp. 1133-1142, illus. 4 
references. 

Explicit formulas are obtained for the stresses in a metal dia- 
phragm that is bulged plastically by lateral pressure. The pre 
dicted influence of work-hardening on the shape of the profile, 
and on the relation between polar strain and curvature, agrees 
well with experimental data. A simple expression is developed 
for the instability strain. 

Analysis of Pin-Jointed Redundant Plane Frameworks Using 
Equivalent Elastic Systems. Leroy A. Beaufoy ad A. F. S. 
Diwan. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 3, Part 1,March, 1950, pp. 32-50, illus. 1 reference 

Photo-Elastic Examination of Local Stress Variations. I—A 
Photo-Elastic Examination of Local Stress Variations in Tension 
Members of Rectangular Cross Section in the Neighbourhood of 
Rivets. IIl—Photo-Elastic Determination of Shear Load in 


type, and 


Analysis, 
f 4 pplied 


illus, 3 


of Elastic 
MacNeal, 


ronautical 


Mordels 
, 1950, pp 
le of least 
potential 


reen and 
ed Mathe- 
neces, 

approxi. 
ordinates. 
shells are 
lis. The 


Buckling 
rt. Brit., 
nda No 
ferences 


.R. Seth 


Ss, Vol. 2. 


in a Thin 
echanics 
pp. 103- 


e with a 
rly Jour 
, March, 


elliptical 
of cross 
ng which 
nount of 
articular 
oint and 
1 for hy 
‘ity. 

he Form 
l of Me 
er, 1950, 


hich re 
specific 
of the 


of Flat 
nics and 
yp. 257 
ion and 
ted sep 


agm by 
Vol. 41 
Illus. 4 


tal dia- 
‘he pre 
profile, 
, agrees 
veloped 


s Using 
. 
Mathe 
ference 

I -A 
Tension 
hood of 
oad in 


AERONAUTICAL ENGINEERING 


THE NEW 


oluken 


INDUSTRIAL TAPES 


REVIEW—FEBRUARY, 1951 79 


TAILORED TO YOUR JOB 


Tape treatment for a plane’s hot 
spots. Braniff International Airways 
plays it extra safe by wrapping these 
heating ducts of a DC-6 with the tape 
that stands up under high tempera- 
tures— Polyken No. 290. 


At last-a heat duct wrapping 
as flameproof as glass! 


Polyken Tape No. 290 makes such a first-rate wrap- 
ping for hot air ducts in planes that it’s used exclu- 
sively for this purpose by Braniff International 
Airways. 

This amazing new tape combines a Fiberglas* 
backing with a special flameproof, thermosetting 
adhesive to produce a heat duct wrapping second to 
none, withstands temperatures of over 300°. Bear 
this in mind next time you have a job that’s too hot 
for other tapes to handle, and get yourself Polyken 
No. 290. 

Extra strong to begin with, the adhesive qualities 


of Polyken No. 290 actually improve with age, and 
with increases in temperature. Yet No. 290 can be 


pulled off for overhaul work, and when it comes off 
it comes off clean. High resistance to solvents and 
moisture. Sticks to any surface as well as its own, 
and conforms to rough and irregular areas. 

Write for free samples of Polyken No. 290 today. 


*Reg. U.S. Pat. Off. by the Owens-Corning Fiberglas Corp. 


FREE SAMPLES. Write now for free engi- 
neering and application data, plus samples of 
Polyken No. 290. Address Polyken, Dept. 
AEB, 222 W. Adams St., Chicago 6, Illinois. 


Polyken Industrial Tape, Department of Bauer & Black, Division of The Kendall Company 
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Bolts by Means of the ‘Freezing’? Method. W. A. P. Fisher. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2378, 1950 (February, 1946). 19 pp., illus. 10 references. 
British Information Services, New York. $1.00. 


Analysis of Continuous Structures by the Stiffness Factor 
Method. Leroy A. Beaufoy and A. F. S. Diwan. Quarterly 
Journal of Mechanics and Applied Mathematics, Vol. 2, Part 3, 
September, 1949, pp. 263-282, illus. 2 references. 


The Approximate Design of Small Rigid-Frame Structures. 
F.S. Shaw. Australia, Department of Supply and Development, 
Aeronautical Research Laboratories, Report No. SM. 153, June, 
1950. 30 pp., illus. 

Development of formulas covering most requirements of small 
rigid-frame structures, based on the results of computed examples. 
They can be easily solved with a slide rule and afford a rapid 
method of design calculations. 


Buckling of Coritinuous Beams on Elastic Supports. J. M. 
Klitchieff. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 2, Part 3, September, 1949, pp. 258-262, illus. 2 
references. 


This is one of the millions of die castings delivered by 
Alcoa on schedule from its great die-casting plants. Not 
only on schedule, but equaling or exceeding every speci- 
fication for quality and dimensional stability. Let your 
local Alcoa representative tell you more about Alcoa's 
ability to supply your die castings. He's listed under 
“aluminum” in your classified phone book. 

Or write: ALUMINUM COMPANY OF AMERICA, 1913B 
Gulf Building, Pittsburgh 19, Pennsylvania. 


ALCOA & 
DIE CASTINGS 6 


Stress and Distortion Analysis of a Swept Box Beam Havin 
Bulkheads Perpendicular to the Spars. Richard R. Heldenfejs 
George W. Zender, and Charles Libove. U.S., N.A.C.4 
Technical Note No. 2232, November, 1950. 90 pp., illus. ) 
references. 

The Anticlastic Curvature of Rectangular Beams and Plates. 
D. G. Ashwell, Royal Aeronautical Society, Journal, Vol. 54, 
No. 479, November, 1950, pp. 708-715, illus. 4 references. 

A study of the nature of the distortions of the cross sections of 
rectangular beams of any dimensions, and of the transition proc. 
ess between curvature and bending. The fundamental equa. 
tions for distortion are derived. The solutions obtained are com- 
pared with the usual theory, using the deflection of a beam at its 
edges as the standard. 

The Distribution of Stress in the Neighbourhood of a Crack. 
T. J. Willmore. Quarterly Journal of Mechanics and Applied 
Vathematics, Vol. 2, Part 1, March, 1949, pp. 53-62, illus. 9 
references. 

A Theoretical and Experimental Investigation of a Dynamically 
Loaded Ring with Radial Elastic Support. Edward Wenk. 
U.S., Navy Department, David W. Taylor Model Basin, Report 
Vo. 704 ( NS 870-001), July, 1950. 71 pp., illus. 43 references 

The Plastic Yielding of Notched Bars Under Tension. R. Hill. 
Quarterly Journal of Mechanics and Applied Mathematics, Vol. 2, 
Part 1, March, 1949, pp. 40-52, illus. 14 references. 

On the Computation of Strain and Displacement in a Prism 
Plastically Strained by Torsion. R. V. Southwell. Quarterly 
Journal of Mechanics and Applied Mathematics, Vol. 2, Part 4, 
December, 1949, pp. 385-397, illus. 14 references. 

The Use of the Mellin Transform in Finding the Stress Dis- 
tribution in an Infinite Wedge. C.J. Tranter. Quarterly Jour- 
nal of Mechanics and Applied Mathematics, Vol. 1, Part 2, June, 
1948, pp. 125-130, illus. 8 references. 

Designing Tubes for Bending Loads. George E. Allison and 
Alfred Salem Niles. Machine Design, Vol. 22, No. 11, Novem- 
ber, 1950, pp. 163-165, illus. 1 reference. 

A direct procedure for the selection of the proper size of tubing 
for a specific bending load involves the correct combination of 
pertinent relationships and the use of data sheet given in the 
irticle. The lightest-weight tube can be selected from the data 
sheet if the maximum diameter-thickness ratio and its relationship 
to the modulus of rupture are known. Simple methods are out- 
lined for computing the margin of safety for the tube and for ob- 
taining the relative weights of tubes of different materials. 


Thermodynamics (18) 


Heat-Transfer and Flow-Friction Characteristics of Some 
Compact Heat-Exchanger Surfaces. I—Test System and Pro- 
cedure. II—Design Data for Thirteen Surfaces. W. M. Kays 
and A. L. London. American Society of Mechanical Engineers, 
Transactions, Vol. 72, No. 8, November, 1950, pp. 1075-1097, 
illus. 19 references. 

I. Test apparatus and method of analysis. Results of test 
data on a louvered-plate-fin heat-exchanger surface illustrate the 
accuracy of the test data. II. Design data for 13 surfaces of the 


plate-fin type and the finned-flat-tube type. The surfaces are 
compared on the basis of heat-transfer coefficient vs. flow-friction 
horse power 


On the Theory of the Propagation of Detonation in Gaseous 
Systems. Y. B. Zeldovich. (Zhurnal LExperimental’noi i 


® Gyroscopic Flight Test and Control Instrumentation 
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Teoreticheskoi Fiziki, U.S.S.R., Vol. 10, 1940, pp. 542-568.) 
US., N.A.C.A., Technical Memorandum No. 1261, November, 
1950. 50 pp., illus. 43 references. Analysis of the existing 
theory of detonation. 

Flame Propagation. I—The Effect of Initial Temperature on 
Flame Velocities of Propane-Air Mixtures. Gordon L. Dugger. 
American Chemical Society, Journal, Vol. 72, No. 11, November, 
1950, pp. 5271-5274, illus. 14 references. 

Experiments conducted at the N.A.C.A. Lewis Flight Propul- 
sion Laboratory to determine the flame velocity as a function of 
composition at various temperatures by the Bunsen burner method 
Test data are correlated with a thermal and a diffusion theory. 


Theory of Combustion and Detonation of Gases. Y. B:- 
Zeldovich. Translation from the Russian Prepared by Brown 
University, Graduate Division. (Akademiia Nauk S.S.S.R., 
Leningrad, Institut Khimicheskoi Fiziki, 1944.) U.S., Air Force, 
Translation No. F-TS-1226-IA (GDAM A9-T-45), May, 1949. 
118 pp., illus. 56 references. 

A theoretical explanation is given of the unique effects that 
take place in the combustion of mixtures containing gases of dif- 
ferent molecular weights. The dependence of combustion limits 
on the direction of flame propagation is studied in lean hydrogen 
mixtures. The study of detonation clarifies the conditions under 
which chemical reactions take place. A theory of detonation is 
presented, and this theory is applied to a series of problems in the 
chemistry of high temperatures. 

Analysis of Turbulent Free-Convection Boundary Layer on 
Flat Plate. E.R. G. Eckert and Thomas W. Jackson. U.S., 
N.A.C.A., Technical Note No. 2207, October, 1950. 22 pp., 
illus. 9 references. 

The flow and heat transfer for a fluid with a Prandtl Number 
close to unity was calculated by the use of von Karman’s approxi- 
mate method. Formulas are derived for the heat-transfer co- 
efficient, for the maximum velocity in the boundary layer, and 
for the boundary-layer thickness. 

Graphical Method for Obtaining Flow Field in Two-Dimen- 
sional Supersonic Stream to Which Heat Is Added. I. Irving 
Pinkel and John S. Serafini. U.S., N.A.C.A., Technical Note 
No. 2206, November, 1950. 62 pp., illus., 2 fold. charts. 3 
references. The charts cover a Mach Number range of 1.3-5.0. 

Loss Coefficients for Abrupt Changes in Flow Cross-Section 
with Low Reynolds Number Flow in Single and Multiple-Tube 
Systems. W.M. Kays. American Society of Mechanical Engi- 
neers, Transactions, Vol. 72, No. 8, November, 1950, pp. 1067- 
1074, illus. 11 references. 

A theory for evaluating the flow-contraction- and expansion- 
loss coefficients for various contraction and expansion ratios 
based on the contraction-and-expansion-area ratio of the veloc- 
ity distribution. Experimental results at Reynolds Numbers of 
500-20,000 agree well with the theory. The theory for the ex- 
pansion coefficient is an extension of the Borda-Carnot analysis 
allowing for nonuniformity of velocity distribution at both up- 
stream and downstream sections. The theory for the contraction 
coefficient is an extension of the expansion coefficient analysis. 
The idealized system analysis is applied to geometries corre- 
sponding to some high-rating heat-exchanger surfaces. 

Readers’ Forum: Calculation of the Thermal Boundary Layer 
of a Body in Incompressible Laminar Flow. W. Dienemann. 
Journal of the Aeronautical Sciences, Vol. 18, No. 1, January, 
1951, pp. 64, 65, illus. 9 references. 


Water-Borne Aircraft (21) 


Maximum Impact Pressures on Seaplane Hull Bottoms. 
A. G. Smith, I. W. McCaig, and W. M. Inverarity. Gt. Brit., 
Aeronautical Research Council, Current Papers No. 4,1950. 110 
pp., illus. 12 references. British Information Services, New 
York. $1.70. 

Investigation of the effect of various impact parameters on the 
maximum impact pressures, using three hulls (each 3 ft. long) 
with dead rise angles of 10°, 20°, and 30° under controlled speed, 
attitude, and acceleration conditions. Theoretical studies were 
carried out on the effect of maximum pressure on the size of 
measuring surface, beam loading, freedom to pitch, horizontal 
velocity, initial vertical acceleration, and departure from the 
simple wedge shape. Test results are tabulated and plotted. A 
comparison is made between some of the test results and com- 
puted pressure values. 


Determination of the Static Stability of Seaplanes. K. M. 
Tomaszewski. Gt. Brit., Aeronautical Research Council, Current 
Papers No. 14, 1950 (June, 1946). 53 pp., illus. 14 references. 
British Information Services, New York. $1.90. 

Graphic methods for the determination of the effects of any 
known statically or dynamically applied forces or moments in any 
known sea and wind conditions. The methods give a complete 
picture of the nature of the buoyancy forces at rest and at low 
taxiing speeds. The process is worked out for a small twin-float 
seaplane; the layouts and graphs used are a guide to further 
applications. 

Hydrodynamic Design of Seaplane Floats. K.M.Tomaszew- 
ski. Gt. Brit., Aeronautical Research Council, Current Papers 
No. 15, 1950 (November, 1946). 60 pp., illus. 16 references. 
British Information Services, New York. $1.25. Design of 
floats and their method of attachment to the hull on the basis of 
existing data and tank tests. 

Progress Report on Research in Frictional Resistance. U.S., 
Navy Department, David W. Taylor Model Basin, Report No. 
726 ( NS715-086), September, 1950. 61 pp.,illus. 39 references. 

Contents: Note on Studies of the Resistance of Hydraulically- 
Rough Surfaces, Philip Eisenberg. A Review of the Theory of 
the Frictional Resistance of a Smooth Flat Plate with Turbulent 
Boundary Layer, L. Landweber. Effect of Transverse Curva- 
ture on Frictional Resistance, W. M. Ellsworth, Jr. The Bound- 
ary Layer and Drag of Bodies of Revolution, P. S. Granville. 
Recent Progress in Hot-Wire Measurement of Turbulence in 
Water, M. S. Macovsky and W. L. Stracke. Model Basin Tur- 
bulence, M. S. Macovsky and W. L. Breslin. Effects of Tur- 
bulence Stimulation on the Boundary Layer and Resistance of a 
Ship Model As Detected by Hot Wires, J. P. Breslin and M. S. 
Macovsky. Experimentation to Develop Suitable Methods for 
Stimulating Turbulent Flow About Ship Models, R. B. Couch 
and W. B. Hinterthan. A Study of Rods as Simulators of Tur- 
bulence in Boundary Layers, M. S. Macovsky and J. P. Breslin. 
On the Acoustic Stimulation of Turbulence, M. St. Denis. 

Analysis of Wave Resistance. Georg P. Weinblum. U-.S., 
Navy Department, David W. Taylor Model Basin, Report No. 
710, September, 1950. 102 pp., illus. 116 references. 

Effects of Turbulence Stimulators on the Boundary Layer and 
Resistance of a Ship Model As Detected by Hot Wires. John P. 
Breslin and Morris S. Macovsky. U.S., Navy Department, 
David W. Taylor Model Basin, Report No. 724 ( NS 715-086). 
August, 1950. 40 pp., illus. 17 references. 

An Instrument for Directly Recording the Metacentric Height 
of a Ship. A. G. Boggis and E. C. B. Corlett. Journal of 
Scientific Instruments, Vol. 27, No. 10, October, 1950, pp. 278, 
279, illus. 

On the Waves Due to the Rolling of a Ship. F. Ursell. Quar- 
terly Journal of Mechanics and Applied Mathematics, Vol. 1, 
Part 2, June, 1948, pp. 246-252. 4 references. 

On the Rolling Motion of Cylinders in the Surface of a Fluid. 
F. Ursell. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 2, Part 3, September, 1949, pp. 335-352, illus. 10 
references. 

On the Heaving Motion of a Circular Cylinder on the Surface 
of a Fluid. F. Ursell. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 2, Part 2, June, 1949, pp. 218-231. 6 
references. 

The Wave Resistance of a Cylinder Started from Rest. T. H. 
Havelock. Quarterly Journal of Mechanics and Applied Mathe- 
matics, Vol. 2, Part 3, September, 1949, pp. 325-334, illus. 3 
references. 

The Resistance of a Submerged Cylinder in Accelerated 
Motion. T. H. Havelock. Quarterly Journal of Mechanics and 
Applied Mathematics, Vol. 2, Part 4, December, 1949, pp. 419-427, 
illus. 3 references. 


Wind Tunnels & Research Facilities 


Hypersonic Research Facilities at the Ames Aeronautical 
Laboratory. Victor I. Stevens. Journal of Applied Physics, 
Vol. 21, No. 11, November, 1950, pp. 1150-1155, illus. 3 refer- 
ences. 

Description of the N.A.C.A. 10- by 14-in. supersonic tunnel 
and the supersonic free-flight tunnel, their related equipment, and 
test techniques. The 10- by 14-in. tunnel is capable of speeds 
equal to a Mach Number of 3.5-8.0. In the free-flight tunnel, 
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Aeronautical Review 


Foundations of Aerodynamics 


By A. M. Kuethe and J. D. 
Schetzer. New York, John Wiley 
& Sons, Inc.,1950. 374 pp., figs. 
$5.75. 


Since the development of modern 
high-speed aircraft during the last 
decade or so, the field of aerodynamics 
has been expanded at an extremely 
rapid pace. The classical aerodynam- 
ics theory, based on the assumption 
of inviscid incompressible fluid, is 
found inadequate to describe the flow 
phenomena, and the effects of vis- 
cosity, turbulence, and compressi- 
bility must be taken into account. 
Fifteen or twenty years ago, an aero- 
dynamicist had to know only the rela- 
tively simple results of incompressible 
flow to design a good plane. Today, 
the subject of aerodynamics has be- 
come so complicated that few aero- 
nautical engineers can keep abreast of 
all its phases. The teaching of aero- 
dynamics at the same time also be- 
comes an increasingly difficult task 
where the teacher must select the 
material in a careful and discriminat- 
ing manner to enable the students to 
have a perspective view of the entire 
field and to have a good foundation 
from which they can later specialize in 
any of its phases. Older textbooks 
appear to become inadequate for their 
lack of newer information. The 
majority of new books on aerody- 
namics published after the war have 
specialized mainly on compressible or 
supersonic flows. There is indeed a 
need for a book such as the one written 
by Professors Kuethe and Schetzer 
in which all phases of aerodynamics 
are well covered. 

The book contains 18 chapters. 
Che first chapter gives a general de- 
scription of the fluid medium, the 
property of gas at rest, standard at- 
mosphere, viscosity, and the ap- 
proximation involved in the formula- 
tion of the fluid problems. The next 
live chapters are devoted to a study 
of the flow of a perfect fluid and to the 
application of perfect fluid theory to 
the prediction of the lifting character- 
istics of thin airfoils and the finite 
Wing. 

Chapters 7 to 11 deal with the com- 
pressible inviscid fluid and its applica- 
tion to the flow through channels and 
about the wings. The characteristics 
of wings in subsonic flow are shown to 


be well described by a correction fac- 
tor to the perfect fluid results. In 
supersonic flow, the characteristics 
are presented by an approximation 
that removes the nonlinear terms in 
the differential equations that describe 
the flow. Shock waves are described 
briefly. 

The effects of viscosity on the flow 
of an incompressible fluid are taken up 
in chapters 12 through 16. Here the 
flow in boundary layers and tubes is 
treated. The main objectives are to 
give an understanding of the approxi- 
mations that have been made in the 
perfect fluid theory and to analyze the 
problems of viscous drag and flow 
separation. Chapter 17, on viscous 
compressible fluids, concerns mainly 
the alterations to the boundary layer 
which are due to compressibility and 
also the effects of viscosity on the flow 
of acompressible fluid. The last chap- 
ter discusses the application of the 
principles taken up in the preceding 
chapters to certain practical problems 
of wing design and stalling and three- 
dimensional effects. 

The book has been excellently writ- 
ten and well organized. It is suitable 
as a textbook in senior aerodynamics 
courses or a first course in graduate 
aerodynamics. The authors are to be 
congratulated for having been able to 
give such a comprehensive coverage 
in a remarkably clear and concise 
manner. 

Dr. C. T. WANG 
Professor of Aeronautical 
Engineering 
College of Engineering 
New York University 


Associate 


The Friction and Lubrication of Solids 


By F. P. Bowden and D. Tabor. 
London, Oxford University Press, 
1950. . 337 pp., figs. $7.00. 


No man or group of men has done 
more to elucidate the mechanism of 
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friction of solids than have the authors 
of this book and their colleagues in the 
Laboratory on the Physics and Chem- 
istry of Rubbing Solids, Cambridge, 
England. Two decades ago the theory 
ascribing frictional phenomena to the 
mechanical interlocking of surface 
irregularities was replaced by one de- 
scribing friction force in terms of ad- 
hesion of the atoms comprising the 
surfaces of the sliding bodies. The 
authors have since made a major 
contribution to the field by revising 
the adhesion theory to emphasize the 
importance of the bulk properties of 
the solid, rather than considering the 
friction to be purely a surface effect. 

This book is basically a monograph 
describing the research conducted by 
the authors and their coworkers dur- 
ing the last 15 years. It should be 
emphasized that the work is confined 
to dry and boundary-lubricated solids 
and does not include studies in full- 
fluid or hydrodynamic lubrication, 
this subject having received ample 
treatment from other workers since 
the time of Tower and Reynolds. 


The opening chapters deal with 
those factors that are common to all 
solid friction processes. Here the 
reader learns that the area over which 
surfaces make time contact is but a 
small fraction of the nominal or ap- 
parent area and that the true area is 
determined by plastic flow of the sur- 
face asperities. Relative sliding of the 
surfaces is shown to result in ex- 
tremely high temperatures at these 
minute points of contact, even though 
the temperature rise in the bulk of the 
solid is negligible. As a result of the 
local high temperatures and pressures, 
minute welds are formed at the points 
of true contact, and it is found that the 
force required to shear these junctions 
constitutes the major portion of the 
observed friction force. Surface dam- 
age resulting from this process is dis- 
cussed at some length, as is the bene- 
ficial effect of adventitious films of 
oxide and adsorbed gases in prevent- 
ing excessive friction and damage. 


The complex but technologically 
important subject of boundary lubri- 
cation is amply treated, and, among 
other things, it is shown that, con- 
trary to earlier views, physically ad- 
sorbed monolayers of lubricant alone 
will not provide optimum lubrication. 
The superior lubricating quality of the 
fatty acids is found to be due to 
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RF CONNECTORS 


Illustrated here are 6 of the 17 new 
Amphenol RF Connectors which are 
featured in the current issue of 
*AMPHENOL ENGINEERING NEWS. 

Among the 17 new connectors in the 
“UHF” series are 2 cable-to-connector 
fittings and one right angle adaptor, 
which has a lower V.S.W.R. than pre- 
viously available, also a type “HN” 
angle plug approximately 40% lighter 
than the usual adaptor-plug combina- 
tion. Of particular interest are five 
new connectors; Teflon insulated for 
lowest possible dielectric losses and 
satisfactory operation up to tempera- 
tures as high as 500° F. Also added to 
the line are 4 new pressurized panel 
receptacles and new Wright Field 
modified type “N” plugs, jacks, panel 
jacks and bulkhead panel jacks. 

Don't miss the Volume 3, No. 10 
issue of AMPHENOL ENGINEERING 
NEWS for complete descriptions and 
data on these new Amphenol RF Con- 
nectors. 


%* Amphenol Engineering News brings 
you in this issue complete informa- 
tion on these 17 \jnew RF Con- 
nectors, providing specifications 
and dimensional data preliminary 
to cataloging. Request this issue of 
Amphenol Engineering News. 
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1830 SO. 54TH AVENUE + CHICAGO 50, ILLINOTS 


‘chemical reaction between the agciq | 
and the surface to form a metallic | 
soap, which in turn has physical prop 
erties resulting in low friction. Ry 
periments suggest that the presenc 
of water and oxide films on certajy 
metal surfaces is of importance jy 
promoting the required chemical at 
tack by the fatty acid. The mecha 
nism of extreme pressure lubrication js 
discussed, and data are presented to 
illustrate the efficacy of typical E.p 
lubricants in cutting and drawing 
operations. 

Succeeding chapters deal with such 
diverse topics as the nature of con 
tact between colliding solids, the jy 
fluence of liquid films on the adhesion 
between solid surfaces, and chemical 
reactions produced by friction and im 
pact. A chapter on metallic wear js 
included but leaves much to be de 
sired. This does not reflect upon the 
authors but is indicative of the general 
lack of fundamental research on the 
wear process. 


Generally speaking, the book is well 
written, contains ample references to 
the work of other men in the field, and 
is well illustrated where necessary) 
Although the complex nature of the 
subject calls for the application oj 
knowledge and techniques from a wide 
range of sciences, sufficient back 
ground material has been supplied in 
most cases to permit the nonspecialist 
to read and understand the subject 
with a minimum of effort. It is the 
most complete work on friction and 
boundary lubrication in existence and 
should be of interest to all engineers 
interested in, or beset by, problems 
concerning frictional phenomena. 

CHARLES D. STRANG, JR. 
Research Associate in 
Mechanical Engineering 
Massachusetts Institute of 
Technology 


Introduction to Helicopter 
Aerodynamics 


Volume 1, Performance. By 
W. Z. Stepniewski, Morton, Pa., 
Rotorcraft Publishing Committee, 
1950. 157 pp., figs. $2.50. 


The Rotorcraft Publishing Commit- 
tee, ten names including the author, 
announces this booklet as the initial 
volume in what is hoped will be a 
complete series of works on rotary 
wing aircraft. The booklet originated 
in a series of weekly lectures on heli- 
copter aerodynamics which the author 
gave at the Piasecki Helicopter Cor- 
poration during the winter of 1947 
1948. 

The volume begins with a brief re- 
view of aerodynamic fundamentals 
such as Bernoulli’s theorem, Kutta 
Joukowski theorem, explanations of 
induced drag, Reynolds Number ef- 
fects, compressibility effects, etc.—a 
total of 40 pages. 

The second chapter is entitled 
“Simple Momentum Theory” and 
treats the helicopter rotor in hovering, 
vertical climb, and forward flight as 
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In choosing the all-important “basics” 


for the flight panel in your planes, make 
accuracy and dependability a certainty 
by specifying Eclipse-Pioneer instruments. 
When you do, you are following a long- 
continued precedent set by pilots and 
aircraft manufacturers all over the world. 
Through the years the undeviating 
quality and precision of Eclipse-Pioneer 


equipment has become a tradition. For 


TETERBORO, 
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LOOK FOR THE 


PIONEER 


REG. U.S. PAT. OFF. 
MARK OF QUALITY 


as one of the oldest and largest producers 
of fine instruments and accessories, 
Eclipse-Pioneer has been an integral part 
of the aviation industry virtually from 
the beginning. Take advantage of this 
tremendous background of experience and 
specialization, insist on Eclipse-Pioneer in- 
struments. You will be following the lead of 
aviation men all over the world—and you'll 


be sure of a basically better flight group. 


DIVISION 
OF 


NEW JERSEY 


AVIATION CORPORATION 


Engine Control Equipment ¢ Air Pumps ¢ Engine Starting Equipment ¢ Hydraulic Equipment e Ice Elimination Equipment ¢ Power Supply Generating 
Equipment ¢ Power Supply Regulating Equipment ¢ Flight, Navigation and Engine Instruments ¢ Automatic Pilots Flight Path Control Systems 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 
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how 
ENGINE INSTRUMENTS 


i 


by WESTON 


Meet the latest requirements of the 
USAF. Hermetically sealed, and with 


flanges eliminated to conserve panel 
Other WESTON instruments 


for aviation service space. Quickly mounted by simple 
include: 
ILS Cross Pointer Indicators; clamping method. Available as 
Position Indicators; Temperature Indicators in all ranges 


Special Flight Instruments; 


Ammeters, Voltmeters and : 
Frequency Meters; requirements. 


Complete electrical and 


electronic Test Equipment. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
Manufacturers of Weston and Tagliabue Instruments 
575 Frelinghuysen Avenue, Newark 5, New Jersey 


for all reciprocating and jet engine 
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an actuator disc making use of Glay 
ert’s concept of momentum theory jy 
forward flight. The author mentions 
the fact that no mathematical proof 
of this concept can be offered as yet, 
except for high forward velocity where 
Glauert’s momentum theory results jp 
the same induced loss -as the elemen. 
tary wing theory applied to a wing of 
circular plan form. A skeptical sty- 
dent, at this point, might be relieved 
to learn that, in spite of the missing 
mathematical proof, Glauert’s momen- 
tum concept leads to results that are in 
good agreement with wind-tunnel and 
flight measurements. The absence of 
references to experimental results is q 
peculiarity of this booklet, possibly in 
order not to disturb the elementary 
character of the volume. For the 
more critical student, however, a 
number of questions will be left open 

The third chapter gives an introduc 
tion to the blade-element theory and 
its combination with the simple 
momentum theory, both for vertical 
and forward flight. 

The chapter following is a brief re 
view of the propeller vortex theory, 
limited to vertical flight conditions 

The fifth chapter is entitled ‘‘Prac- 
tical Methods of Calculating Rotor 
Thrust and Power in Hovering and 
Vertical Flight.’’ After a discussion of 
methods to determine the effect of 
blade-tip losses, equations for thrust 
and power required are derived, as 
suming the concept of the combined 
momentum and blade element theory. 
The chapter following includes a dis 
cussion of the effect of design parame 
ters on the performance in hovering 
and vertical ascent. The optimum 
rotor radius is determined which is re- 
quired for given blade tip speed, blade 
solidity ratio, and gross-weight mini 
mum power in hovering. The critical 
student probably would appreciate a 
remark that the actual problem of de 
termining the optimum rotor radius is 
more involved and includes design 
data of the effect of rotor radius on 
the helicopter weight, etc. Data on 
hovering in ground effect are given on 
the basis of recent British tests. 

The seventh chapter covers the per 
formance analysis of the helicopter in 
forward flight using the simplified 
concept and the notation of Glauert 
and Squire. The more modern and 
more accurate work of the N.A.C.A. is 
not mentioned, probably in order to 
keep the line with the elementary 
character of the book. The last chap 
ter is devoted to the problem of verti 
cal autorotation and is based mainly 
on Hafner’s work. 

There certainly is a need for good 
textbooks on helicopter aerodynamics 
and dynamics, and, in spite of some 
shortcomings, this booklet is an en- 
couraging beginning. The publica- 
tions of the Rotorcraft Publishing 
Committee announced for the future 
will be awaited with interest. 

Kurt H. HOHENEMSER 
Chief of Aerodynamics 
Helicopter Division 
McDonnell Aircraft Corporation 
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The Psychology of Flight 


By Alex Varney. New York, D. 
Van Nostrand Company, Inc., 
1950. 269 pp. $3.75. 


Alex Varney has had a long career 
gs a flight instructor, starting in the 
davs of the World War I training 
planes and the early trimotors. This 
hook has been written as a guide to 
the emotional and physical factors 
that condition the human being’s re- 
sponse to air-borne movement. It is 
offered to be helpful to all who use the 
medium of air as a medium of trans- 
portation the flight instructor, pro- 
fessional pilot, student pilot, and the 
aircraft passenger. 

In this book the author writes with 
considerable clarity and detail of the 
many psychoses that assail and afflict 
the human, not only in air travel but 
in many instances in everyday life. 
In many cases, the reader will feel as 
he reads that he is, and has been, 
aware of a specific psychosis mentioned. 
However, being aware of it and doing 
something constructive about it are 
two different things. This book 
should help in accomplishing the lat- 
ter. 

From the layman or student’s 
point of view, two matters should 
be mentioned. The first is the 
reiterated cure of breaking down a 
problem into its various steps, then 
performing and concentrating on each 
step in sequence. Although that is 
the ultimate way to a solution, the 
usual trouble is that the student or 
layman has no way to recognize the 
steps or logical divisions of a problem. 
The professional knows what to prac- 
tice, but the student must be shown 
and taught what to practice. In re- 
gard to this, I find that this book falls 
short. 

A second point is the continuous use 
of examples calling for the extreme 
penalty as the payment for com- 
mitting errors. I am sure this would 
tend to deter the student or layman 
in his pursuit to enjoy aircraft 
manipulation or travel. It certainly 
should heighten a psychosis already 
had by those making their first ven- 
tures, usually timorously, into the 
air, if not set up a new psychosis. 

I recommended this book most 
specifically to those engaged in teach- 
ing the art of flying. For them it is ex- 
cellent. If followed, it should make 
them better teachers through their 
understanding of the inner workings 
of their students. I also recommend it 
for the professional pilot to help him 
develop a more stable and more ef- 
ficient behavior pattern. It should 
also aid him as well as the instructor 
to understand passengers better. I 
feel, however, that the student and the 
layman might find themselves more 
confused and awed by the complexi- 
ties involved and more fearful of air 
travel because of the extreme-penalty 
clause invoked. 

JosEePH P. RYAN 
Manager of Publications 
I.A.S. 
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BELLOWS 


eee Give LASTING PROTECTION 
Where Ordinary Bellows Fail 


AIRCRAFT EXHAUSTS & DUCTS : 
(High frequency vibration) 


DIESEL LOCOMOTIVE EXHAUSTS 
(Thermal expansion} 


SEALED EXHAUST SYSTEMS 
(Automotive, Military) 


PACKLESS VALVES 
(For sealed piping systems) 


OTHER BREEZE PRODUCTS: 


Breeze welded diaphragm bellows meet 
the operating life cycle of any equip- 
ment in which they are used because 
every Breeze bellows design is individ- 
ually engineered and built for the job. 


Breeze has no “‘stock bellows,” but if 
you have a vibration problem in ducts, 
large or small, or want permanently 
sealed valve enclosures in any type of 
piping system, or need bellows for 
torque transmission or other uses, Breeze 
experience can quickly provide the an- 
swer ... and production can meet your 
requirements, 


A Breeze bellows is dependable be- 
cause each diaphragm is designed to work 
well within its elastic limit. This is ac- 
complished by thorough analysis of each 
application and careful design of the 
bellows to withstand all requirements. 
“Job engineering” each individual type 
eliminates makeshifts, assures efficient 
performance. 


Breeze bellows are made in stainless 
steel, inconel, monel, nickel, steel, or 
other weldable alloys. 

Feel free to consult us without obli- 
gation on your existing bellows require- 
ments, or any other project where reli- 
able welded diaphragm type bellows 
might solve a design problem. 


CORPORATIONS, INC. 


41-H South Sixth Street, Newark 17, N: J. 
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EEMCO Design and Testing Service 
Design Problems...Tell us your requirements 
problems. Include preliminary data on type of 
requirements, operating conditions, motor 
available drawings, diagrams and tables. 


SEND FOR FREE 

PERFORMANCE CHARTS 
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making request on Company letter- 
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sycle is one second full load 


one second off, and one 


ad in opposite direction 


¢ to requirements of ANM-40, it 
is equipped with 


magnetic clutch and brake, 
manual overdrive for 
and torque limiting device to 
to structure. Rated motor 
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requirements of this 
e motor is completely wound 
high temperature materials 
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Book 


AERODYNAMICS 


The Science of Flight. ©. G. Sutton. Har- 
mondsworth, Middlesex, Penguin Books; Balti- 
more, Md., Allen Lane, Inc., 1949. 208 pp., illus. 
Is. 6d. 

Professor Sutton’s admirable book is intended 
for the layman and covers the theoretical aspects 
of flying. 
nique of flying are not discussed. The Beginnings 


Aircraft design and the actual tech- 


of Aerodynamics, The Problem of the Resistance 
of the Air (2 chapters), The Theory of the Wing, 
Stability in Flight, The Aerodynamical Problems 
of High-Speed Flight, The Ultimate Flying Ma 
chine, and The Tools of Aerodynamics are the 
topics discussed. The reader is required to know 
the elements of algebraic notation only. The 
author, who is Bashforth Professor of Mathe- 
matical Physics at the Military College of Science 
in Shrivenham, has done an excellent job of ex- 
plaining complex ideas clearly, from the spear of 
the primitive hunter to the supersonic airplane 
and the giant step rocket 


AIRPLANE DESIGN 


Airplane Design Manual. Frederick kK. Teich- 
mann. 3rd Ed. New York, Pitman Publishing 
Corporation, 1950 $7.50. 

In this new edition of a textbook last revised in 
1942, new chapters have been added on airfoil 
selection and materials of construction, and re- 


382 pp., figs. 


visions and additions have been made in other 
chapters. The chapter on Instruments and Equip- 
ment, for example, includes new material on 
safety equipment, de-icing and anti-icing, and the 
chapter on power plants has been considerably en- 
larged to include the new types of gas-turbine and 
rocket engines. Appendix material has been re- 
vised and now includes extensive weight data, 
design data on typical American airplanes (Boeing 
B-17, Douglas A-20, Fleetwings BT-12, Lockheed 
P-38, North American P-51, and Republic Sea- 
bee), airplane data, amd materials design data 
Professor Teichmann is Chairman of the Depart- 
ment of Aeronautical Engineering, New York 
University 


AIRPORTS 


Snow Melting. T. Napier Adlam. New 
York, The Industrial Press, 1950. 224 pp., illus., 
figs. $4.50 

The design, installation, and control of systems 
for melting snow by underground hot-water coils 
are discussed, with snow-fall data, test data, heat 
calculations, antifreeze data, and data on friction 
and expansion within the included. 
Specific applications, including airport runways, 
are discussed in the later chapters 


system 


The costs of 
installation and operation of snow melting systems 
are discussed in a separate chapter 


ATOMIC ENERGY 


Sourcebook on Atomic Energy. Samuel Glass 
tone. New York, D. Van Nostrand Company, 
Inc., 1950. 546 pp., figs. $2.90 

This work was undertaken at the request of the 
American Textbook Publishers Institute to the 
US. Atomic Energy Commission for a comprehen- 
sive sourcebook for the use of textbook authors 
and editors. Dr. Glasstone presents a thorough 
Survey from the earliest theories of the atom and 
its structure to the latest cyclotrons, betatrons, 
atomic piles, man-made new elements, and the 
uses of isotopes. A large amount of material is 
made available here in readable, but not over- 
Simplified form, and the book should be indis- 
Pensable as a reference for persons interested in 
Buclear physics and its applications. Name and 
Subject indexes are provided. 

Industrial and Safety Problems of Nuclear 
Technology. Morris H. Shamos and Sidney G 
Roth. New York, Harper & Brothers, 1950. 368 
Pp.,illus. $4.00 


BOOKS 


Notes 


The eighteen papers in this volume were pre- 
sented in a three-day conference held in January, 
1950, by the U.S. Atomic Energy Commission and 
New York University’s Division of General Edu- 
cation. 


Part I includes papers on United States 
Atomic Energy Commission Activities; Part I], 
Radiochemistry and Isotopes; Part III, The 
Radiochemical Laboratory; and Part’ IV, 
Hazards, Safety, and Insurance. The appendix 
includes panel discussions on Technological Prob- 
lems and on the Impact of Atomic Energy upon 
Insurance and Safety. 


AVIATION MEDICINE 


Research on the Measurement of Human Per- 
formance. N. H. Mackworth (Gt. Brit., 
Medical Research Council, Special Report Series 
No. 268.) London, H. M. Stationery Office; 
New York, British Information Services, 1950 
156 pp.,diagrs. $1.00 

The procedures and results are reported of tests 
on groups of Royal Air Force cadets, naval ratings, 
and ground troops for visual and auditory 
vigilance, and on the effects of environmental 
stress. Environmental stress included tests for 
the effects of nonlethal war gases (tear gases and 
arsenical smoke) and the effects of atmospheric 
temperatures up to 92°F., with high humidity, on 
the performance of the subjects in a pull test, a 
test with a heavy pursuitometer, and tests on 
telegraphy reception and coding 


ELECTRONICS 


TV and Other Receiving Antennas (Theory and 
Practice). Arnold B. Bailey. New York, John 
F. Rider Publisher, Inc., 1950. 595 pp., figs 
$6.00 

This book opens with a review of definitions 
and terminology, proceeding into an analysis of 
the television signal, conditions determining signal 
levels at the receiver, and problems of propaga 
tion as they relate to operations up to 1,000 mc. 

* Antenna theory proper and its practical applica- 
tions are discussed in the last seven chapters 
Data sheets on approximately 50 different basic 
types of antennas are provided, and advantages 
and disadvantages of each basic type are dis- 
cussed, with recommendations on its use. The 
author, a consulting engineer, aims to provide 
usable information based on his experience and 
has not stressed mathematical theory or proof. 
Bibliographies are included at the ends of chap 
ters 


EQUIPMENT 
HYDRAULI¢ 


Positive-Displacement Pumps and Fluid Mo- 
tors. Warren E. Wilson. New York, Pitman 
Publishing Corporation, 1950 250 pp., figs 
$7.50 

This textbook is intended for graduate engi- 
neers entering the field of hydraulic pumps, mo 
tors, and power-transmission systems and as a 
summary of available information for the ex- 
perienced man. The first five chapters form an 
introduction, covering elementary’ concepts, 
Deviations from Ideal Performance, Classifica 
tion of Pumps and Motors, Characteristics and 
Applications of Positive-Displacement Units, and 
The final 
six chapters, designed for the practicing engineer, 
develop a more complete theory of operation and 
apply it to methods of test data analysis and de- 
sign. The operation of hydraulic clutches and 
transmissions is discussed in the two final chap- 
ters. A bibliography of about 500 items, from 
1929 through 1949, is included. The author is 
President of the South Dakota School of Mines 
and Technology. 


Elementary Performance Calculations 


MACHINE ELEMENTS 


Bibliography on Non-Metallic Bearings. (En- 
gineering Societies Library Bibliography No. 6.) 


89 


New York, Engineering Societies Library, 1950. 
13 pp. $2.00. 

This is an annotated list of 101 selected ref- 
erences, including 93 articles and 8 books, on 
plastic, wood, nylon, rubber, and other non- 
metallic bearings, covering their manufacture, de- 
sign, properties, wear, lubrication, performance, 
testing, and application. 
1939 to early 1950. 
cluded. 


The period covered is 
Foreign literature is in- 


MANAGEMENT & FINANCE 


Joint Industry-Faculty Conference on Engineer- 
ing Management, February 26, 1947 and April 27, 
1948. Baton Rouge, La., Louisiana State Uni- 
versity, 1947-1948. 2 Vols. 40, 50 pp. 


MATERIALS 


METALS & ALLOYS 


Metals and Alloys. 
Industry 


Technical Staff of Metal 
Brooklyn, N.Y., Chemical Publishing 
214 pp. $5.00. 

The greater part of this book (pp. 14-214) con- 
sists of a table of Percentage Compositions of Non 
Ferrous Alloys, giving percentages of aluminum, 
chromium, copper, iron, lead, magnesium, nickel, 
tin, and zinc, with a separate column for miscel- 
laneous elements 


Company, Inc., 1950 


About 4,600 compositions are 
listed, an increase of about 900 over the number in 
the previous edition in 1941. The alloys included 
have not more than 50 per cent iron. They are 
listed by their proprietary names (Duralumin, 
Dowmetal, etc.), and unnamed alloys are 
grouped according to commonly used (British) 
names. Where they are grouped according to the 
names of their constituents, the major constitu- 
ent is the key word. 
one place in the list. 

The Selection and Hardening of Tool Steels. 
Lawrence H. Seabright. New York, McGraw 
Hill Book Company, Inc., 1950 
$5.00. 

A systematic guide is presented for the selection 
of water-hardening, high-speed, and hot-work 
tool steels, arranged according to their toughness 
and wear resistance, in twelve main groups and 40 
subgroups. Designed for tool designers, metal- 
lurgists, heat-treaters, and other tool steel users, 
it presents 960 analyses, covering all standard tool 
steels produced in the United States and Canada. 
The data are presented in table form in the intro- 
duction, and the greater part of the book covers 
details of heat treating, tempering, and variations 
in composition and their effect on tool steel prop- 
erties. The author is a Chemical and Metallurgi- 
cal Engineer with the Vulcan Stamping and 
Manufacturing Company. 


Each alloy appears in only 


263 pp., figs 


MILITARY AVIATION 


A World Airlift, the United Nations Air Police 
Patrol. Elvira K. Fradkin. New York, Funk & 
Wagnalls Company, 1950. 216 pp., illus. $2.85. 

A plan is outlined for the establishment of a 
United Nations Air Police Patrol, operating within 
the U.N. framework under the Military Staff 
Committee and the Security Council. Prepara- 
tory steps toward this already taken by both 
East and West blocs of nations are outlined, and 
details of the size, functions, operation, and cost 
of the proposed patrol are discussed. 

United States Civil Defense. U.S. National 
Security Resources Board Washington, U.S. 
Govt. Printing Office, 1950. 162 pp., 
$0.25. 

A detailed plan is outlined for the organization 
of civil defense, including steps of the federal, 
state, and local governments in the establishment 
of health, fire, rescue, and protective services. 


diagrs. 


Suggested organization charts, a basic civil defense 
law, and a model State Civil Defense Act are in- 
cluded. 

How to Survive an Atomic Bomb. Richard 
Gerstell. Washington 6, D.C., Combat Forces 
Press; New York, Rinehart & Company, Inc., 
1950. 150 pp., illus. $0.35. 

Easy-to-read facts are presented on the effects 
of an atom bomb and what to do in the vicinity of 
its explosion. The text is in the form of questions 


> 

fh 

Hil 

18 

(| 

| 


90 


and detailed answers. Dr. Gerstell is Consultant 
to the Civil Defense Office, National Security Re- 
sources Board, and Senior 
Safety Monitor for Initial 


Operation Crossroads (Bikini) 


was Radiological 


Boarding Teams, 


PRODUCTION 


Aluminum and Magnesium Design and Fabrica- 
tion. R. Burt Schulze. New York, McGraw-Hill 
Book Company, Inc., 1949. 589 pp., figs 

The author’s aim is to provide a source of in 


$7.50 


formation for the designer, engineer, and manu- 
facturer on light-metal design and fabrication 
with particular reference to recent developments 
reported in scattered sources. The differences 
theory of forming, 
analysis, and forming of aluminum, magnesium 


and other materials are treated in detail. 
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ductory chapters on Characteristics and Forms of 
the Materials, Material Propert 
Forming, and Machining Operat 


ies and Theory of 
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by a chapter on Experimental-Production Form- 
ing Methods and six chapter 
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Electric 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


Intermittent high torque 
motor with low weight 
factor; for aircraft and 
many other applications. 


More and more design engi- 
neers are turning to Lamb 
Electric special application 
motors to secure the exact 
mechanical and electrical 
characteristics required for 
optimum product performance. 
Lamb Electric specially engi- 


neered motors often make 


possible — reduced product 
weight, compactness, im- 
proved appearance and lower 
cost, along with efficient and 
dependable operation. 


Our engineering department 


Geared head motor with 
low output shaft speed 
for many slow speed 
heavy-duty drives. 


will be glad to work with yours 
in obtaining these results. 
The Lamb Electric Company, 
Kent, Ohio. 
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REFERENCE LITERATURE 
YEARBOOKS 


The Ships and Aircraft of the United States 


Fleet. James C. Fahey. 6th Ed. Washingtog 
18, D.C., Ships and Aircraft, 1950. 48 pp., illus 
$2.00. 


In this new edition of a standard reference book, 
the U.S. Navy is described in quick reference 
form, covering all ships in the Navy Register as of 
1950. Aircraft carriers, aircraft fe- 
pair ships, aviation supply ships, and aircraft 
included. There are eight 
pages on Navy aircraft, covering data on over §§ 
current models 


January 1, 


cargo ships are 


REFRIGERATION 
Refrigeration Engineering. H. J. Macintire 
and F. W. Hutchinson. 2nd Ed. New York, 
John Wiley & Sons, Inc., 1950. 610 pp., figs, 
$6.50 


In this new edition of a textbook originally 
1937, new material includes two 
chapters on the analysis of transient phenomena, 
over 30 graphic solutions giving direct-reading 
values of the film coefficient of heat transfer for 
commonly used refrigerants, and the heat-pump 
thermodynamic-cycle analysis from the stand 
point of transient heat flow problems. There isa 
new chapter on the influence of radiation effects 
in the determination of equilibrium cold-storage 
temperature, including a detailed design procedure 
for comfort-panel cooling systems. 


published in 


The chapters 
on psychometrics and absorption cycles have been 
left substantially unchanged. The late Professor 
Macintire was Professor of Refrigeration at the 
University of Illinois; Professor Hutchinson 
teaches mechanical engineering at the University 
of California 


RESEARCH FACILITIES 


The Art of Scientific Investigation. W. I. B 
New York, W. W. Norton & Com- 
1950. 171 pp., illus. $3.00 

The author's purpose is to present an introduc- 


Beveridge. 


pany, Inc., 


tion to the knowledge available on the practice 


and mental skills of scientific investigation. Con- 

sidering research as an art, he discusses it from the @ 
standpoint of its practice and psychology, rather tt 
than the philosophical point of view, under such fi 


topics as preparation, experimentation, chance 
hypothesis, imagination, intuition, reason, obser 
vations, difficulties, and strategy. Examples are 


taken largely from author’s experience in research d 
in infectious diseases, though he states that much f 
of the book is applicable to any branch of science 5 
The author is Professor of Animal Pathology and 


Director of the Institute of Animal Pathology at 


Cambridge University. A bibliography of 108 ( 
items is included. 

SCIENCES, GENERAL 


ASTRONOMY 

A Century of Astronomy. Angus 
London, Sampson Low; New York, Macdonald & 
Company (Publishers) Ltd., 1950. 
$2.20 

The author's purpose is to provide the general 
reader with a history of the last 100 years, show- 
ing the interconnection of contemporary physical 
theory and technique with the role of astrophysics 
in the development of astronomy. The estab- 
lished geometric and gravitational branches of 
the science, though their value as foundations is 
stated, are less emphasized. 
who 


Armitage 


256 pp.., illus., 
diagrs 


Accounts of persons 
included. 
spectroscopy, the moon, the 


have made 
Chapters deal with 


sun and the solar 


contributions are 


system, the stars, and the 
There is a list of books for 
The author is Lecturer im 
the Department of History and Philosophy of 
Science in University College, London. 
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Imperial 


TRACING 
CLOTH FOR 
HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils can be used, giving clean, 
sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


Imperial 


PENCIL 


ney 


TRACING 
CLOTH 


SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 


BOOKS 


CHEMISTRY 


Advances in Radiochemistry and in the 
Methods of Producing Radioelements by Neutron 
Radiation. Engelbert Broda. London and New 
York, Cambridge University Press, 1950 152 
pp. $2.75. 

This 
about 1928, including the production as well as 
the chemical properties of radioelements. Ap- 
plied radiochemistry, where radioelements are not 
the objects but the tools of research, is omitted, 
although applications to metallurgy, friction, and 
to industry generally are referred to. Radiation 
chemistry is also omitted. Extensive bibliogra- 
phies are provided, in addition to author and sub- 
ject indexes. Dr. Broda is Dozent in Physical 
Chemistry at the University of Vienna. 


monograph deals with advances since 


MATHEMATICS 


Ordinary Non-Linear Differential Equations in 
Engineering and Physical Sciences. N. W. 
McLachlan London and New York, Oxford 
University Press, 1950. 201 pp., figs. $4.25. 

The author's purpose is to provide a practical 
introduction for engineers and physicists to 
ordinary nonlinear differential equations, with 
representative applications in such typical fields 
as acoustics, aerodynamics, analysis, 
plasticity, and kinematics. After a general intro- 
duction, the following chapters are taken up: 
Equations Readily Integrable; 
tegrable by Elliptic Integrals and Functions; 
Equations Having Periodic Solutions; Method 
of Slowly Varying Amplitude and Phase; The 
Equivalent Linear Equation; Equations Having 
Periodic Coefficients; and Graphical and Numeri- 
cal Solutions. There are 211 references in the 
bibliography, referring to justifications of the 
methods used and to further applications in non- 
linear mechanics 

Operational Calculus, Based on the Two-Sided 
Laplace Integral. Balth. Van der Pol and H. 
Bremmer. Cambridge and New York, Cam- 
bridge University Press, 1950. 415 pp., figs. $10. 

This book was developed from two series of lec- 
tures given by the senior author at the Technische 
Hogeschool in Delft and at the Philips Research 
Laboratoriesin Eindhoven, beginning in 1938. The 
book is intended for application of the modern 
form of operational calculus to mathematical, 
physical, and technical problems Though 
worked-out examples are liberally included and 
the subject matter is given in a form suitable for 
application simply to practical problems, the 
treatment is rigo.ous and is more advanced than 
is usual in this type of book. The theory is based 
on the two-sided Laplace integral, leading to early 
introduction of the Heaviside unit function U(t), 
and the Dirac delta or impulse function. Opera- 
tional (the ‘‘grammar’’ of operational 
calculus), and operational relations (the “‘diction- 
ary’’) useful in translating the language of ¢ into 
that of p, or the reverse, are given in appendixes 
Dr. Van der Pol is Director of the International 
Radio Consultative Committee in Geneva, and 
Dr. Bremmer is associated with the Philips Re- 
search Laboratories. 

High-Speed Computing Devices. By the 
Staff of Engineering Research Associates, Inc. 
New York, McGraw-Hill Book Company, Inc., 
1950. 451 pp. $6.50. 

This is primarily a discussion of the mechanical 
devices and electrical circuits that can be incor- 
porated into computing machines. Though a de- 
tailed comparison of various machines is not at- 
tempted, descriptions of a few American com- 
puters are included as examples. The first part 
deals with the Basic Elements of Machine Com- 
putation, including counters as elementary com- 
ponents, switches and gates, afunctional approach 
to computer design, arithmetic systems, and 
numerical analysis. In the second part, comput- 
ing systems are discussed, including desk calcula- 
tors, punched-card computing systems, large-scale 
digital computing systems, analog computing 
systems, and the form of a digital computer. 
Physical components and methods are covered in 
the final chapters, including arithmetic elements, 
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transfer mediums, data-conversion equipment, 


special techniques and equipment, and the choice 
More 


given in the excellent bibliographies 


of equipment than 625 references are 
at the ends of 
chapters 

Experimental Designs. William G 
and Gertrude M. Cox New York 
1950 454 pp $5.75 


PI 


Cochran 
John Wiley & 
Sons, Inc., 

In this handbook, directed at the experimenter 
statistical methods that have proved to be useful 


are described in detail, with accompanying plans 


and an account of the experimental situations for 
litable While a 


theory, the 


which each design is most 
brief review is given of the basic 
have kn 


ciples of analysis of variance 


reader is required to wledge of the prin 

1 of the computa 
tional methods involved References to books 
and pavecs accompany each 


hapter, and there 


is a Classified list of more than 100 references at 
the «nd; authors are index« eparately Pro 
fessor Cochran teaches biostatistics at the Johns 


Hopkins University, and Dr. Cox is Director of 
the Institute of Statistic at’ - the 
North Carolina 


Lectures on Classical Differential Geometry. 


University of 


Dirk J. Struik. Cambrids Mass., Addison 
Wesley Press, Inc., 1950 diagrs. $6.00 
This textbook was developed by Professor 


Struik from a course in differential geometry for 


upper classmen and graduate students at the 
Massachusetts Institute of Technology. Funda 
mental conceptions of the the of curves and 


surfaces are presented and ed to numerous 


examples A bibliography of »oks in English 
French, German, and Ita The 
orical and bio 
graphic material and indicat rce 

First 
J. Neyman. 


included 
author gives attention t 
s consistently 
Course in Probability and 
New York, Henry 
350 pp $3.50 


Statistics. 
Holt and Com 
pany, 1950 


This textbook is adaptal both the single 


course for general purpose mathematical 


statistics and the course for specialists requiring 


it as a tool in specific field rhe first four sec 
tions (250 pages) cover the troduction, proba- 
bility, probabilistic problem genetics, and 
random variables and frequency distributions 


The final and principal section 
with the theory of testing statistical hypotheses, 
including a number of examples 


100 pages) deals 


An index of 
names refers to the numerous bibliographic foot 
The 
Laboratory of the 


notes, and there is an index subjects 
author is with the Statistical 


University of California 
Table of the Bessel Functions Yo(z) and Yi(z 


for Complex Arguments. Prepared by the 


Computation Laboratory, National Bureau of 
Standards. New York, Columbia University 
Press, 1950. 427 pp. $7.50 

The functions Yo(z) and Yji(s) are tabulated 


for complex arguments defined in polar coordi 


nates, continuing the tabulation of functions Jo(z 
and Ji(z) in an earlier volume (1947 Along 
each of the rays ¢ 6°. 2 90°, ten-place 


values of the real and ima; 
and Yilz 


parts of Yo(z 
are given for value ranging from 
0 to 10 at intervals of 0.0 Certain auxiliary 


functions are tabulated for values of 2 ranging 


from 0 to 0.50 at intervals of 0 
to the solution of boundary 
theory of potential 


Applications 
problems in the 
heat conduction, and wave 
motion, the method of compilation, and inter 
polation are discussed in the 
Arnold N 
tory 


roduction by Dr 


Lowan of the Computation Labora- 


Annals of 
N.J., 
$3.00 


Contributions to Fourier Analysis 
Mathematics Studies, N« 
Princeton University Pre 


Princeton 
88 pp 
Contents: Localization of Be Approximation, 

S. Bochner. Dirichlet Problem for 

Bounded by Spheres, S. Bochner 

Variation and Pringsheim Convergence of Double 

Fourier Series, M. Morse and W 

Norms of Distribution Functions 


Domains 
The Fréchet 


Transue 
Associated with 


Bilinear Functionals, M. Morse and W. Transue 
Note on the Boundary Values of Functions of 


Several Complex Variables, A. P 
A. Zygmund. On the 


Calderén and 


Theorem of Hausdorff 
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LOW-COST 
PROTECTION 
for Airborne 
Electronic 
Equipment 


Hew LORd 
“TEMPROOF Mountings 


@ Exceed AN-E-19 Drop Test 
Requirements 


@ Designed for JAN-C-172A 
Equipment 

@ Maintain Efficiency from 
—80°F to +250°F 


*Temperature-proof 
Here is reliable vibration protection for 
base-mounted airborne electronic equip- 
ment... and for other apparatus which 
must function properly above and below 
usual temperatures. And TEMPROOF 
Mountings are priced to meet the needs 
of manufacturers in competitive markets. 


TEMPROOF Mountings provide supe- 
rior protection by maintaining their high 
vibration-isolating efficiency from-80°F to 
+250°F. Selective-action friction dampers 
prevent excessive movement at resonant 
frequencies. Equipment does not sag of 
droop . . . mounting drift is negligible. 
The unusually wide load range of TEM- 
PROOF Mountings makes it possible to 
standardize on one mounting for several 
types of equipment, and to effect addi- 
tional economies in purchasing, storage 
and assembly. 


For complete information on TEMPROOF 
Mountings, or for specific recommendations 
concerning their use, write to Product and 
Sales Engineering Department. A quantity 
of Vibration Isolation and Natural Fre- 
quency Charts in full color is available. 
Copy of each will be sent free upon request. 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 


Vibration-Control Mountings 
... Bonded-Rubber Parts 
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Douglas C-124 


North American AJ-1 
Republic F.9] 


WING-FLAP ACTUATORS BY 
WESTERN GEAR 


These are some of the huge birds that “flap their wings” 


with Western Gear muscles. Wing-flap actuators — 


small, precision gear units designed and built by Western Gear—are but one 
type of the mechanical-power-transmission products that 


are our contribution to the nation’s fast, powerful air arm. 


Our fifty years of gearmaking experience and our skilled aircraft engineers 
are ready to serve the aviation industry in war and in peace, with gears and 


geared products for air-borne and ground installations. 


For further information, or for copies of Actuator 


San Francisco 
Manufacturers of PACIFIC-WESTERN Geer Products Ang 
Houston 
totives 


Representotiy 
Portland 
Denver 


Bulletin 4811 or Aircraft Equipment Bulletin 4801, 
write Western Gear W orks, P. O. Box 192, 


Lynwood, California 


Lynwood 


Fairchild C-119 


Convair 240 


Lockheed 
F-90 


Convair 


XPBS5Y-] 
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Young and Its Extensions, A. P. Calderén and 
A. Zygmund. 

An Introduction to Vector Analysis for Physi- 
cists and Engineers. B. Hague. London, 
Methuen & Company, Ltd.; New York, John 
Wiley & Sons, Inc.,1950. 122 pp.,diagrs. $1.25 

This book was originally published in 1939 and 
revised in 1944 and 1946. It is written from the 
physical standpoint, with geometric and exclu- 
sively mathematical questions limited to essen- 


ENGINEERING REVIEW 


In this new edition of a textbook originally on 
physical optics, published in 1937, a section of ten 
chapters on geometrical optics has been added at 
the beginning, presenting the subject at a level 
somewhat beyond the elementary. A final chap- 
ter is added on the quantum behavior of light 
The 19 chapters of the section on physical optics 
have been revised to include new experimental 
material, new standard letter symbols, and cer- 
tain classical material recommended by readers 
The authors are Professor 


FEBRUARY, 1951 


ical theory is largely contained in 30 appendixes 
(pages 355-432). The coverage of the volume is 
wide, ranging from early chapters on Periodic 
motion, wave propagation, and transverse Vibra 
tions, to final chapters on analogies and ultra. 
sonics, The range of sciences in which applica 
tions are made is also wide, and aeronautical e; 
amples are numerous. Bibliographies accompany 
each chapter. The authors are Senior Lecturers 
in Physics respectively at the Imperial College of 


tials. The elementary properties of tensors and 
dyadics in their relation to vectors are discussed 
briefly in a final chapter 


versity of California 
Reference to more de 
tailed books is made in a bibliographic note 
The author is Professor of Electrical Engineering 
at the University of Glasgow 


PHYSICS 


Linear Differential Equations. William Vernon 
Lovitt. New York, Dover Publications, Inc., $1.25 
1950. 253 pp. $3.50 sant 

This is a welcome reprint of Professor Lovitt's 
excellent introduction to linear integral equa 
tions, originally published in 1924. The general 
theory of linear integral equations is presented, 
with applications to differential equations, cal- 
culus of variations, and such aspects of mathe 
matical physics as Neumann's problem, Dirich- 
let's problem, and certain vibration problems 
leading to differential equations with boundary 
conditions. The discussion is confined to linear 


on lectures given by 


path of gas molecules 


equations in which a single integration occurs 


OPTICS pany, 1950 448 pp 


The authors’ purpose is to pr 


Fundamentals of Optics. Francis A. Jenkins 
and Harvey E. White. 2nd Ed. New York, 
McGraw-Hill Book Company, Inc., 1950. 647 
pp., illus., diagrs. $7.00 


of Physics at the Uni- 


Kinetic Theory of Gases. Martin Knudsen 
London, Methuen & Company, Ltd.; New York, 
John Wiley & Sons, Inc., 1950. 64 pp., diagrs 
Originally published in 19 


University of London in 1933 
of the theory are discussed in the first two chap- 
ters, and the remaining nine chapters deal with 
experimental investigation 
ticularly in the domain of the large mean free 
Physics at the University of Copenhagen 

Wave Motion and Sound 
and A. E. Bate. London 


Company; New York, Longmans, Green & Com 


sound between the element 
vanced treatise, relating the 
to analogous problems in electricity, light, and 
other branches of physics 


Science and Technology and Sir John Cax 
College in London 

Applications of Interferometry. W. Ewar 
Williams. London, Methuen & Company, Ltd 
New York, John Wiley & Sons, Inc., 1950, 194 
pp., diagrs. $1.25. 

Originally published in 1930, this book deals 
with interferometer arrangements involving point 
or line sources (division of wave front) and inyoly 
ing a division of amplitude. The final chapters 
cover simultaneous division of amplitude and of 
wave-front and interference effects with more 
than two beams. There is a separate chapter on 
the Michelson stellar interferometer and its ap 
plications. Bibliographies are included at th 
ends of chapters 

Negative Ions. H. S. W. Massey. 2nd kd 
London and New York, Cambridge University 
Press, 1950. 136 pp., diagrs. $2.50. 

In this new edition of a monograph first pub 


$4, this book is based 
sor Knudsen at the 
Che foundations 


f the author, par 


author is Professor of 


R. W. B. Stephens 


Edward Arnold & lished in 1937, new advances are described in th: 


applications of negative ions to the interpretatior 
liagrs. $9.00 of terrestrial, solar, and stellar atmospher 
phenomena, including the role of the negative ion 
of hydrogen in determining the spectral distribu 
tion of solar radiation. A bibliography of about 
150 references has been added, keyed to pages in 
lhe more mathemat the text 


vide a textbook of 
ary text and the ad 
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high Mach Numbers are obtained by firing models at high speed 
into a supersonic air stream. 

Dual Tunnel Teams Instruction, Research. Aviation Week, 
Vol. 53, No. 21, November 20, 1950, pp. 29, 30, 33, 36, illus. 

Wind tunnel developed by the N.A.C.A. and O.N.R. serves as a 
facility for instruction or for basic research in high-speed aero 
dynamics. The unit consists of two tunnels and their auxiliary 
equipment. For M = 0.4-1.4, an induction tunnel with a 4- by 
16-in. test section is used. A blowdown (compression system ) 
tunnel with a test section of 4 by 4 in. is used for Mach Numbers 
up to 4.0. Test run durations of 400 sec. can be made at half- 
hour intervals; the length of the run depends on the stagnation 
pressures maintained. 

Martin M-6-C Balance. Werner F. Hess and Lewis G. Cooper 
The Martin Star, Vol. 9, No. 11, November, 1950, pp. 14, 15, 19, 
illus. 

A wind-tunnel balance developed by The Glenn L. Martin Co. 
Values for the three forces and three moments can be read directly 
from dials in the control panel; all six components are recorded 
simultaneously. The balance, which weighs less than 3 lbs., is 
of cylindrical shape and is less than 10-in. long. It is installed 
inside the model being tested. 

A Balsa-Dust Technique for Air-Flow Visualization and Its 
Application to Flow Through Model Helicopter Rotors in Static 
Thrust. Marion K. Taylor. U.S., N.A.C.A., Technical Note 
No. 2220, November, 1950. 47 pp., illus. 

Fluid Flow and Heat Transfer at Low Pressures and Tempera- 
tures: Progress Report on the Design of a Preliminary Optical 
System for the Oxygen Absorption Flow Visualization Method. 
R. A. Evans. California, University, Institute of Engineering 
Research, Special Technical Report No. HE-150-61, June 7, 1950. 
20 pp., illus. 6 references. 

Fluid Flow and Heat Transfer at Low Pressures and Tempera- 
tures: Preliminary Report on an Electrical Discharge Method for 
Flow Visualization in a Low Density Supersonic Wind Tunnel. 
E. D. Kane. California, University, Engineering Research 
Projects, Technical Report No. HE-150-51, February 23, 1949. 
9 pp., illus. 8 references. Investigation of the nitrogen after- 
glow system. 

Fluid Flow and Heat Transfer at Low Pressures and Tempera- 
tures: Progress Report on Design and Operation of a Source of 


1470 A Radiation. R. A. Evans. California, University, 
Engineering Research Projects, Technical Report No. HE-150-60 
April 29, 1950. 19 pp., illus. 7 references. 

Design of a method of flow visualization for operation at test- 
section pressures as low as 0.01 mm. Hg, which is based on the 
ibility of O. to absorb radiation of 1470 A wave length. 

Transformation of Certain Series Occurring in Aerodynamic 
Interference Calculations. F. W. J. Olver. Note on the Pre- 
ceding Paper. G.E.H. Reuter. Quarterly Journal of Mechanics 
and Applied Mathematics, Vol. 2, Part 4, December, 1949, pp 
452-459, illus. 5 references. 

Stability Derivatives; The Use of Strain Gauge Balances in 
the Measurement of Velocity and Control Derivatives. P. 1 
Fink. (Australia, Council for Scientific and Industrial Research, 
Division of Aeronautics, Report No. A.58, May, 1949.) Austra 

t, Department of Supply, Aeronautical Research Consultative 
Committee, Report No. ACA-47, August, 1949. 20 pp.. illus 
10 references. 

An Electronic Speed Control for the Towing Carriage of 4 
Ship-Model Testing Tank (National Physical Laboratory). 
R. H. Tizard and B. G. V. Harrington. Institution of Electrical 
Engineers, Proceedings, Part 2, Power Engineering, Vol. 97, No 
59, October, 1950, pp. 651-662, illus. 8 references. 

Design and operation of a simple closed-loop automatic control 
system for maintaining constant speed of the carriage relative to 
land. The system is a proportional-control one; the carriage 
speed is directly proportional to the deviation. Circuit diagrams 
of the system are included. 

Development of Wax Ship Model Manufacturing at the David 
Taylor Model Basin. R. B. Couch. U.S., Navy Department, 
David W. Taylor Model Basin, Report No. 728, August, 1950 
22 pp., illus. 

Current Projects in Aerodynamics Laboratory, Aircraft and 
Allied Instruments Laboratory, Engine Laboratory, Flight Re- 
search Section, Fuels and Lubricants Laboratory, Hydraulics 
Laboratory, Low Temperature Laboratory, Structures Labor- 
atory, and Supersonics and Gas Dynamics Laboratory. Canada, 
National Reseorch Council, Aeronautical Laboratories, Quarterly 
Bulletin, Report No. ME 1950 (3), July 1-September 30, 1950, 
pp. 12-31, illus. 
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Systems Engineering 


Guided missiles experience 
aids Martin in implementing 
this airplane design concept 


Guided missiles were the first aircraft 
to attain supersonic speeds—the first to 
acquire fully automatic control—and the 
first to require the close design integra- 
tion of components which The Glenn L. 
Martin Company calls Systems Engineer- 
ing. Today, with piloted airplanes also 
passing the sonic barrier and being as- 
signed increasingly difficult missions, it is 
essential that they, too, be designed as 
integrated air-borne systems, not merely 
as flying vehicles whose sole goal is speed. 


With a background of demonstrated 
accomplishments on top level missiles 
projects and continuous growth in this 
field, The Glenn L. Martin Company has 
carried over Systems Engineering from 
its missiles experience to its airplane de- 
signing. The Martin engineering staff has 
been shaped and manned to provide 
proper emphasis on all three of the basic 
types of functional elements involved 
in the production of a modern airplane 

airframe and power plant—electronic 
fight and navigational controls—and 
military armament or passenger facilities. 


Martin Systems Engineering recognizes 
that the immediate problem of aeronauti- 
cal engineering is not to concentrate ex- 
clusively on airframe performance, but to 
integrate the necessary electronic and 
mechanical systems into the airframe 
design tc produce a truly effective mili- 
tary weapon. And, whether the weapon is 
a manned airplane or a guided missile, it 
is imperative that the complete develop- 
ment be so scheduled that the end prod- 
uct represents a completely coordinated 
system. There is no advantage in having 
an airframe ready for flight testing while 
the guidance system, which may necessi- 
tate airframe changes, is still a gleam in 
the designer’s eye. 


That is Martin Systems Engineering. 
That is why radar, servo-mechanism, 
automatic control, automatic computer 
and antenna experts—as well as aerody- 
namicists, structural engineers and elec- 
trical, hydraulic, armament and power 
plant installation specialists—are all part 
of the well-integrated engineering team 
The Glenn L. Martin Company offers its 
customers today. 


Martin Ads Tell 
Air Power Story 


Reaching millions of informed, alert 
American magazine readers, Martin ad- 
vertisements like this one highlight air 
power’s important role in our country’s 
preparedness program. And survey after 
survey has demonstrated that their 
fiction-style appearance attracts an ex- 
tremely high readership. 


The general public and business circles 
are reached through the pages of Time, 
Newsweek and Business Week. The men 
and women who write and edit the news 
are kept abreast of latest developments 
through Editor & Publisher, American 
Press and Publisher’s Auxiliary. 
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MARTIN VIKING 
...U.S. Navy high- 
altitude research 
rocket... holder of 
altitude record for 
American-built, 
single-stage 
rocket! 


* MARTI 
KDM-1 
+ ...U.S. Navy tar- 
getdrone...ram- 
jet-powered, 
radar tracked, 
radiocontrolled. 


AVIATION 
ENGINEERING 
probes a new UNKNOWN! 


With the Marti 
above the Earth at 3600 m.p.h.... with piloted 


aircraft passing the sonic barrier... man’s 


n Viking rocketing 106 miles 


physical limitations create new problems, 


demand new methods of aeronautical designing. 


AN IS BUILT to move at 3 m.p.h.—to see 
and hear for only short distances—to react 
in painfully slow tenths of a second—to live in an 
oxygen atmosphere with very narrow pressure and 
temperature bands. When he must fly in extreme 
temperatures and pressures at supersonic speeds 
—make decisions in thousandths of a second— 
bomb unseen targets, shoot down enemy invaders 
in zero-zero weather or sink submerged sub- 
marines—he must have the aid of mechanical 
and electronic senses, muscles and nerves! 


To meet this challenge, Martin engineers are 
designing aircraft as integrated airborne systems, 
not merely as flying vehicles whose sole goal is 
speed. Whether planning a U.S. Navy Viking 
rocket, a jet-powered Air Force XB-51 or a modern 
airliner ... Martin engineers work with all three 
elements of airframe and power plant, electronic 
flight and navigational controls, and military 
armament or passenger facilities. And design work 
is so scheduled that the end product represents a 
completely coordinated system. For there is no 
point in having an airframe ready for flight testing 
while the electronics system, which may alter the 
airframe, is still a gleam in the designer’s eye. 


This is Martin systems engineering—a new 
beacon to pierce the blackness of the unknown— 
developed from Martin’s background of far- 
reaching advances on top level missiles projects. 
This is why radar, servo-mechanism, automatic 
control, automatic computer and antenna experts 
—as well as aerodynamicists, structural engineers 


AIRCRAFT 


Builders of Dependable Aircraft Since 1909 


© 


Manufacturers of: Military aircraft * Mar- 
tin airliners © Guided missiles ® Rockets 
@ Electronic fire control and radar systems ® 
Precision testing instruments Developers 
and Licensors of: Moreng fuel tanks (to 
U. S. Rubber Co.) © Marform metal-forming 
(to Hydropress, Inc.) © Honeycomb construc- 
tion material (to U. S. Plywood Corp. and 
Aircraft Die Cutters) ¢ Structural adhesives 
(to U. S. Plywood Corp. and Bloomingdale 
Rubber Co.) © Permanent fabric flame- 
proofing (to E. |. duPont de Nemours & Co.) 
Hydraulic automotive and aircraft brake 
Leaders in Building Air Power to Guard the 
Peace, Air Transport to Serve It. 


power plant installation specialists—are 
all part of the well-integrated engineer- 


and electrical, hydraulic, armament and 
{ ing team Martin offers its customers 


today! THE GLENN L. MARTIN COMPANY, 
Baltimore 3, Maryland. 


MARTIN XB-51 
..-U.S. AirForce’s 
first jet-powered 
ground support 
bomber. 
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AERONAUTICAL 


ENGINEERING 


CORPORATE 


OF THE 


MEMBERS 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


ACADEMY OF AERONAUTICS, ENC 
CASEY JONES SCHOOL OF AERONAUTICS 
ADAMS RITE MANUFACTURING COMPANY 
AEROJET ENGINEERING CORPORATION 
AEROLAB DEVELOPMENT COMPANY 
AEROPRODUCTS DIVISION, GENERAL MOTORS COR 
PORATION 
AEROQUIP CORPORATION 
AGAWAM AIRCRAFT PRODUCTS, INC. 
AIRBORNE ACCESSORIES CORPORATION 
AIRBORNE INSTRUMENTS LABORATORY, INC. 
AIRCRAFT RADIO CORPORATION 
AIRESEARCH MANUFACTURING COMPANY, DIVISION 
OF THE GARRETT CORPORATION 
ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM COMPANY OF AMERICA 
AMERICAN AIRLINES SYSTEM 
AMERICAN BOSCH CORPORATION 
AMERICAN PHENOLIC CORPORATION 
AMERICAN STEEL & WIRE COMPANY 
ASSOCIATED AVIATION UNDERWRITERS 
ATLAS SUPPLY COMPANY 
BAKER STEEL & TUBE COMPANY 
BEECH AIRCRAFT CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
BENDIX INTERNATIONAL DIVISION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO COMMUNICATIONS DIVISIONS 
ECLIPSE-PIONEER DIVISION 
FRIEZ INSTRUMENT DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO COMPANY 
THE BG CORPORATION 
BOEING AIRPLANE COMPANY 
SEATTLE DIVISION 
WICHITA DIVISION 
BREEZE CORPORATIONS, INC. 
AIRCRAFT STANDARD PARTS COMPANY, INC 
ALDRICH COMPANY 
ANDERSON STOVE COMPANY, INC. 
FEDERAL LABORATORIES, INC. 
FOUNDRY SERVICE, INC. 
BROOKS AND PERKINS, IN¢ 
CAL-AERO TECHNICAL INSTITUTE, A DIVISION OF 
GRAND CENTRAL AIRCRAFT COMPANY 
CALIFORNIA PANEL & VENFER COMPANY 
CANADAIR, LTD. 
CESSNA AIRCRAFT COMPANY 
CHASE AIRCRAFT COMPANY, INC. 
CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 
CLIFFORD MANUFACTURING COMPANY, DIVISION OF 
STANDARD-THOMSON CORPORATION 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
FORT WORTH DIVISION 
STINSON AIRCRAFT DIVISION 
CONTINENTAL MOTORS CORPORATION 
CORNELL AERONAUTICAL LABORATORY, INC. 
CORNELL UNIVERSITY 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 
DAYTON AIRCRAFT PRODUCTS, INC. 
DOAK AIRCRAFT COMPANY, INC. 
DOELCAM CORPORATION 


DOUGLAS AIRCRAFT COMPANY 

EL SEGUNDO PLANT 

LONG BEACH PLANT 

ANTA MONICA PLANT 

THE DOW CHEMICAL COMPANY 
DZUS FASTENER COMPANY, 
EASTERN AIR LINES, 
EATON MANUFACTURING IMPANY 
BSIDIARY) 


DYNAMATIC CORPORATIO 
EATON-WILCOX-RICH LTD, BSIDIARY) 
EDO CORPORATION 
ELASTIC STOP NUT CORPORAT )F AMERICA 
ELECTROL INCORPORATED 
ESSO STANDARD OIL COMPANY 
ETHYL CORPORATION 
FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVEYS, IN 
FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


AL-FIN DIVISION 
FAIRCHILD AIRCRAFT DIV 
FAIRCHILD ENGINE DIVISIO} 
FAIRCHILD GUIDED MISSI 
FAIRCHILD PERSONAL PLA 
NEPA DIVISION 
STRATOS DIVISION 
FEDERAL TELEPHONE AND RADI 
FEDERAL ELECTRIC MANUFA 
LTD. 
FEDERAL TELECOMMUNICATI 
INC. (PARTIAL SUBSIDIARY 
THE FIRESTONE TIRE & RUBBI 
FORNIA 
FLETCHER AVIATION CORPORAT 
FLIGHT SAFETY FOUNDATIO> 
GENERAL ELECTRIC COMPANY 
AIRCRAFT GAS TURBINE DIV 
AVIATION DIVISIONS 


IVISION 
VISION 


CORPORATION 
RING COMPANY, 


LABORATORIES, 


IMPANY OF CALI 


GLOBE CORPORATION, AIRCRAFT DIVISION 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COMPANY 


GOODYEAR AIRCRAFT CORPORATION 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
W. & L. E. GURLEY 
HARVEY MACHINE COMPANY, IN‘ 
INDUSTRIAL SOUND CONTROI 


INSURANCE COMPANY OF NORTH AMERICA COM 
PANIES 
INSURANCE COMPANY OF NORTH AMERICA 
PHILADELPHIA FIRE AND MARINE INSURANCE 
COMPANY 
INDEMNITY INSURANCE COMPANY OF NORTH 
AMERICA 


THE INTERNATIONAL NICKEL COMPANY, INC 

IRVING AIR CHUTE COMPANY, IN‘ 

JACK & HEINTZ PRECISION INDUSTRIES, INC. 

JOHNS-MANVILLE SALES CORPORATION 

EARLE M. JORGENSEN COMPANY 

WALTER KIDDE & COMPANY, INC. 

KOLLSMAN INSTRUMENT CORPORATION 

LAVELLE AIRCRAFT CORPORATION 

LEAR INCORPORATED 

THE LIQUIDOMETER CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 
AIRQUIPMENT COMPANY (SUBSIDIARY) 
LOCKHEED AIR TERMINAL (SUBSIDIARY) 


LOCKHEED AIRCRAFT OVERSEAS CORPORATION 
(SUBSIDIARY) 


LOCKHEED AIRCRAFT SERVICE, INC. (SUBSIDIARY) 
LONGINES-WITTNAUER WATCH COMPANY, INC. 
MARMAN PRODUCTS COMPANY, INC 
MARQUARDT AIRCRAFT COMPANY 


THE GLENN L. MARTIN COMPANY 
McDONNELL AIRCRAFT CORPORATION 
MELETRON CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPAN' 
BROWN INSTRUMENT COMPANY (SUBSIDIARY) 
NATIONAL CREDIT OFFICE, INC. 
NORTH AMERICAN AVIATION, INC. 
NORTH AMERICAN AVIATION, INC., OF TEXAS 
NORTHROP AIRCRAFT, INC 
NORTHWEST AIRLINES, INC. 
PAN AMERICAN WORLD AIRWAYS, IN¢ 
THE PARKER APPLIANCE COMPANY 
PESCO PRODUCTS PIVISION, BORG-WARNER Cop 
PORATION 
PHILLIPS PETROLEUM COMPANY 
PIASECKL HELICOPTER COR POR ATION 
THE PURE OIL COMPANY 
RADIOPLANE COMPANY 
REPUBLIC AVIATION CORPORATION 
E. V. ROBERTS AND ASSOCIATES 
A. V. ROE CANADA LIMITED 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
RYAN AERONAUTICAL COMPANY 
SAVAL, 
SCHRILLO AERO TOOL ENGINEERING 
SER VOMECHANISMS, 
SHELL OIL COMPANY, INC. 
SIMMONDS AEROCESSORIES, INC, 
SOCONY-VACUUM OIL COMPANY, INC 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY DIVISION OF T 
SPERRY CORPORATION 
SQUARE D COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
THE STEEL PRODUCTS ENGINEERING COMPANY 
STURGESS, 
SUMMERS GYROSCOPE COMPANY 
TELECOMPUTING CORPORATION 
THE H. 1. THOMPSON COMPANY 
THOMPSON PRODUCTS, INC. 
TINNERMAN PRODUCTS, INC. 
TOOLKO ENGINEERING COMPANY 
TRANS WORLD AIRLINES, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
ELECTRO METALLURGICAL DIVISION 
HAYNES STELLITE DIVISION 
THE LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON DIVISION 
UNITED AIR LINES, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT EXPORT CORPORATION 
UNITED AIRCRAFT SERVICE CORPORATION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
VARD INC 
VICKERS, INC. 
WESTERN GEAR WORKS 
WESTINGHOUSE ELECTRIC CORPORATION 
AVIATION GAS TURBINE DIVISION 
INDUSTRIAL ELECTRONICS DIVISION 
MARINE & AVIATION SALES DEPARTMENT 
SMALL MOTOR DIVISION, AVIATION SALES 
WESTON ELECTRICAL INSTRUMENT CORPORATION 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 
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Triple-alloy steels containing nickel offer designers the 


following triple advantages: 


l OUTSTANDING PERFORMANCE -—Strength and 
* toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


2 RELIABILITY—based on consistently uniform re- 
" sponse to heat treatment. 


3 ECONOMY resulting from standard compositions 
* precisely graded to match the engineers’ needs. 


Service records established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 


The many standard combinations available permit 
accurate and economic selection for specific uses. 


Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 
new or improved designs. We shall be glad to furnish 
counsel and data upon request. 


THE INTERNATIONAL NIGKEL company, INC. &2%243%ss 
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Corporate Member 
News 


(Continued from page 17) 


high by 10/2 in. deep and weighs 24 Ibs. 
The receiver is tunable over the 108-127 
me. frequency range. 

e North American Aviation, Inc... . : Air 
bearings that are lubricated by a film of 
air 1/1,000 in. in thickness are said to 
have no starting friction. I[t is claimed 
that the use of air bearings in components 
of guided missiles causes those parts to be 
friction-free, the bearings sliding on mole- 
cules of air in the bearing race. Air is 
forced into the bearing race through tiny 
capillaries drilled to 1/3,000 in. in di- 
ameter On-schedule delivery of the 
last F-86A Sabre jet fighter was made to 
the U.S.A.F. Production was meanwhile 
under way on two later versions of the 
airplane —the F-86E super-controlled jet 
fighter and the F-86D jet interceptor. 

e Pan American World Airways, Inc. 
... A wooden mock-up of a Convair-type 
Clipper that was used to indoctrinate 
flight crews was given to the Dade 
County, Fla., school system. It will be 
used in connection with the aircraft 
mechanics training program. 

e The Parker Appliance Company... A 
recently published 58-page Aircraft Fit- 
tings Catalog 701, available on request, 
illustrates and tabulates dimensional data 
for a complete size range of AN-specifica- 
tion tube, hose, pipe, universal, bulkhead, 
and swivel fittings. A special section is 
devoted to the complete line of Parker 
tube cutting, flaring and bending tools, 
and accessory items. 

e Pratt & Whitney Aircraft Division, 
United Aircraft Corporation .. . A faster, 
more efficient, and cheaper method of 
producing compressor-blade masters for 
jet engines has been developed. The new 
method uses an electronic contour fol- 
lower that utilizes a special electronic 
machine automatically linked to a stand- 
ard jig borer. A cross-sectional metal 
drawing of the airfoil contour desired at 
any particular point in the master blade 
is fed into the electronic machine. There, 
a photoelectric eye scans the drawing and 
feeds the information to the jig borer 
that faithfully reproduces the airfoil con- 
tour in the metal blank from which the 
blade master is made. This process has 
cut the cost of a single compressor-blade 
master from over $4,000 to $100 and 
reduced the time required from 4 to 6 
months to 3 working days. 


e A. V. Roe Canada Limited .. . A porous 
wick that will absorb any moisture col- 
lecting in the cabin of a pressurized air- 
craft and transmit it to the exterior of the 
aircraft for evaporation has been de- 
veloped. The wick has a short stem that 
terminates in an absorption pad at one 
end and an evaporating pad at the other. 
The stem, itself, fits snugly in a drain 
hole The CF-100 was flown last 
November to Wright-Patterson Air Force 
Base, Dayton, Ohio, for the purpose of 
enabling the staff officers of the U.S. Air 
Force’s Air Materiel Command to become 
acquainted with the CF-100’s handling 
characteristics and performance. 
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e Sperry Gyroscope Company, Division 
of The Sperry Corporation . A Modi 
fications Center with comprehensive ma- 
chining, assembling, and test facilities 
will be established at MacArthur Field, 
L.I., N.Y., in a portion formerly occupied 


by Lockheed Aircraft Services, Inc., 
which is moving its activities to the 
New York International Airport. 

e Thompson Products, Inc. ... An ex 


clusive license agreement has been entered 
into with Designers for Industry, Inc 
by which Thompson has taken over de 
velopment, manufacture, 
ice Of coaxial switches. Acccrdingly, 
an Electronics Division has been estab 
lished at the Thompson Cleveland main 
plant. Initial operations are a joint 
responsibility of Staff Development and 
the Special Products Division. 

e Union Carbide and Carbon Corpora- 


sales, and serv- 


tion... A lightweight, air-cooled Heliare 
torch for inert gas-shiclded are welding 
was announced by Union’s Linde Air 
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Products Company. The torch, which 
has a two-position welding head, has q 
maximum current capacity for continuoys 
duty of 7iamp. It is designed for welding 
thin-gage materials. It can be used with 
either straight-polarity direct current o; 
high-frequency stabilized alternating cur 
rent. 

e Vickers, Inc. 
two-speed 


. A new reversing or 
Magneclutch has been ap 
nounced by the Vickers Electric Division 
It includes two driving members and only 
driven member. The two driving 
members rotate continuously in opposite 


one 


directions, and a simple reversing driye 
controlled by energizing the proper ex 
citation coil, is achieved. 

e Wright Aeronautical Corporation, Cur- 
tiss-Wright Corporation The nin 
Super Constellations, recently ordered 
from Lockheed Aircraft Corporation by 
KLM, the Royal Dutch Airline, will bx 
powered with Wright compound engines 
the Turbo-Cyclone 18's. 


Meet Your Section Chairmen 


Captain George J. Higgins 


Baltimore Section 


Captain George Judson Higgins, 


U.S.N.R., began 
in January, 1917, 


his naval career back 
when, as a University 
Michigan 
Sophomore in Nav 
al Architecture he 


enlisted in the 
Michigan Naval 
Militia Called 


to active duty on 
April 6, 1917, he 
enrolled in the Na 
tional Naval Vol 
unteers in May of that year, and the 
following July he was transferred to 
Naval Aviation with a rating of MMIc 
(Gunner Engineer). He remained in 
the Naval Reserve Force until the ter 
mination of his enrollment in 1920, at 
which time he returned 
rupted studies at the University of 
Michigan. This time, however, he 
majored in aeronautical engineering and 
was graduated in February, 1923, with 
a B.S. degree in Aeronautical Engineer 
ing. He played the flute and piccolo in 
the Michigan Band during the years, 
1920-1922, and to this day he continues 
his flute playing, using it 
relaxation. 
From 1923 


to his inter- 


as a form of 


1928, Captain Higgins 
was affiliated with the N.A.C.A. at 
Langley Field, Va. Assigned to the 
Variable Density Wind-Tunnel Section, 
he was at first a Junior Aeronautical 
Engineer; then an Assistant Aero 
nautical Engineer; and, finally, an Asso- 


ciate Aeronautical Engineer. He was 
made Head of that section in 1925 and 
remained in that capacity until 1928 
when he left to join the faculty of the 
University of Detroit. It was during 
this period (1925-1928) that he designed 
the first induction jet high-speed tunnel, 
which was later developed into one of 
the first N.A.C.A. transonic tunnels 
At Detroit he was an Associate Pro 
fessor and Director of the Aeronautical 
Laboratory, and in 1940 he became a 
full Professor and Director of the De 
partment of Aeronautics. He was the 
designer of the University of Detroit's 
7- by 10-ft. subsonic wind tunnel in 
1929. 

a cominission in the U.S 
Naval Reserve as a Lieutenant Com 
mander in 1937, Captain Higgins was 
called to active duty in December, 1941, 
and was assigned to the U.S. Naval 
Postgraduate School as Professor of 
Aeronautics. He was promoted t 
Commander in 1942 and to Captain in 
1945. Although he was released from 
active duty in 1946, he had remained on 
at the U.S.N.P.S. as Professor of Aero 
nautics. He is Director of the 
Aeronautical Laboratory there. 


Obtaining 


also 


Captain Higgins is a great archery 
enthusiast, having first taken it up im 
1925. He has served as President of the 
Michigan Archers’ Association from 
1930 through 1933 and has attended the 
national tournaments in 1930, 1931, 
1936, 1947, and 1949. He enjoys hunt- 
ing squirrels, rabbits, and deer using 
only the bow and arrow, but he com- 
plains that, since the beginning of 
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World War II, he hasn't had time for 
hunting. He hopes to find the time 
soon. Incidentally, he has ‘‘quite a 
few” ribbons and trophies from the vari- 
ous target tournaments. 

Captain Higgins has authored many 
papers, among which are found the 
“Aerodynamics of an Arrow,’’ ‘‘Outline 
for Use in Writing Technical Reports,”’ 
and miscellaneous notes on aerody- 
namics for the U.S.N.P.S 

Born in Ann Arbor, Mich., on July 19, 
1897, Captain Higgins was educated in 
the Ann Arbor grade and high schools. 
He married Florence Iola Rowe in 1923, 
and the couple have a 22-year-old son. 


W. Andrew Pitman 


Section 


W. Andrew Pitman, Supervisor of 
Structures Development at Chance 
Vought Aircraft Division, United Air 
craft Corporation, 
received his Pri 
vate Pilot Certifi 
cate in 1939 under 
the Civilian Pilot 
Training Program. 
However, his in- 
terest in an aero- 
nautical career an- 
tedates this period, 
“In 1936, I decided to 
aeronautical engineering as an 
uitgrowth of a desire to learn to fly. 
My interest in flying led me to want to 
learn more about airplanes. However, 
after pursuing the study of engineering, 
my inclination to mechanics and mathe- 


for he tells us: 
study 


matics made engineering more attrac- 
tive.” 

Born in Rehoboth Church, Va., on 
\ugust 9, 1919, Mr. Pitman attended 
Wake Forest College and the University 
f Alabama, graduating from the latter 
in January, 1940, with a B.S. degree 


in Aeronautical Engineering. Subse- 


juently, he took a course at Yale Uni- 
versity entitled, ‘‘Engineering Appli- 
cations of Advanced Mathematics.”’ 


He was employed by Taylorcraft Avia 
tion Corporation as Structures Engineer 
irom 1940 to 1941. For the next 3 
years, he held a comparable position 
with Universal Moulded Products Cor- 
poration, and in 1944 he was with 
Chance Vought for a 3-month period be- 
fore being commissioned as a U.S. Naval 
Ensign. During his 2 years in the 
Navy, he was attached to the Bureau of 
\eronautics, where he first reviewed con- 
tractors’ structural design and _ static 
lest data and later was transferred to 
experimental structures work. Upon 
his discharge from the Navy, he re- 
turned to Chance Vought, where he has 
since remained. 

In speaking of the nature of his duties, 
he says: “The unit I supervise is re- 
sponsible for stress analysis methods 


and of structural design data on new ma- 
terials, types of construction, and join- 
ing methods. A further function is fur- 
nishing structural advice to the other 
groups in our organization, including 
assistance to process development engi- 
neers when the problem at hand requires 
more than the usual knowledge of me- 
chanics of materials. I also represent 
Chance Vought when industry guid- 
ance is requested by such agencies 
as the ANC-5, ANC-17, and ANC-23 
Panels.”’ 

In reviewing the various episodes of 
his career, Mr. Pitman writes: ‘‘Cer- 
tainly one of the most interesting epi- 
sodes has been participating in the re- 
activation of the Texas Section of the 
Institute, first as Vice-Chairman and 
then as Chairman, since the departure 
of Russell McCrea from the Section in 
July. Virtually, the entire course of 
my career has been most interesting, 
which is the real reason for choosing to 
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enter and continue in the profession. 
Outstanding in interest, however, is the 
direction of a program, currently being 
conducted under contract with the 
Bureau of Aeronautics, for the evalua- 
tion of the formability and structural 
characteristics of one of the titanium 
alloys.” 

Mr. Pitman has ‘invented a type of 
adhesive-bonded metal joint which pro- 
vides improved strength at extreme low 
temperatures.’’ The patent for this in- 
vention has been applied for in Mr. 
Pitman’s name by Chance Vought. 

Mr. Pitman and his wife, the former 
Helen Hobart, are the parents of two 
young sons, a 3-year-old and an infant 
born last November. At the moment, 
Mr. Pitman’s chief form of recreation is 
“entertaining and being entertained”’ by 
hissons. Asarule, however, his recrea- 
tion is derived from his “home work- 
shop” and his “‘armchair, exploring with 
the National Geographic Magazine.” 


|.A.S. Sections 


Baltimore Section 
H. E. Nietsch, Secretary 


A field trip to inspect the research fa- 
cilities at the Naval Ordnance Labora- 
tory, White Oak, Silver Spring, Md., 
constituted the second fall meeting, on 
November 7. Despite the election-day 
date, an excellent turnout of over 150 
persons, representing aeronautical inter- 
ests in Baltimore, Washington, Annapo- 
lis, and Hagerstown, attended the com- 
bined dinner meeting. 

Dr. Seeger, Physicist, in charge of 
N.O.L. Aeronautical Development Pro- 
grams, initiated the evening program in 
an after-dinner speech. The 
quent lectures, presented at the Wind 
runnel Laboratory, were given by Dr. 
G. L. Shue, Chief, Aerodynamics Di- 
vision, and Dr. H. H. Kurzweg, Chief, 
Aeroballistics Division, N.O.L. 

The Wind Tunnel Laboratory is well 
furnished with modern equipment, in- 
cluding five supersonic wind tunnels, a 
huge vacuum Hortonsphere of a diam- 
eter exceeding 40 ft., and a 300-ft. long 
pressurized ballistics range. With this 
equipment, some of which was moved 
from Germany after World War II 
and considerably modernized, working 
speeds of Mach Number 8 have been 
attained. 

Dr. Shue’s lecture related to the 
equipment and test methods used for 
basic research in supersonic flow phe- 
nomena. The talk was illustrated by 
(1) slides of the shock-wave formation 
for several projectiles, (2) slow-motion 


subse- 


movies of the turbulent flow during 
build up to, and reduction from, the 
supersonic-flow condition, and (3) a 
demonstration of tunnel operation, in 
which the shock wave was projected 
onto a screen by light shining through 
the test section. 

Dr. Kurzweg spoke on the technical 
problems involved in the development of 
ballistic devices, with emphasis on the 
analysis of drag characteristics. Total 
drag consists of the shock wave, the 
boundary layer, and the base pressure. 
Discrepancies between wind-tunnel and 
free-flight characteristics were found to 
be attributable to the boundary-layer 
drag, and these were eliminated by en- 
suring turbulent flow over the wind- 
tunnel test specimen through the intro- 
duction of external mechanical devices, 
on the model in the “‘test rhombus’’— 
the wind-tunnel test section, in which a 
constant (maximum) Reynolds Number 
flow condition prevails. 

An important problem in ballistics, 
Dr. Kurzweg stated, relates to the ex- 
cessive temperatures attained by air fric- 
tion at high Mach Numbers. On one 
test the temperature rose, as a parabolic 
time function, to 1,100°C. within a 60- 
sec. period. 

A third, general problem consists of in- 
strumentation. Dr. Kurzweg explained 
that measuring devices had to be de- 
veloped alongside the ballistic research 
programs. Part of this instrumentation 
development relates to suitable optical 
means for determining the pressure dis- 
tribution field around a_ projectile. 
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conventional insulating materials 
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thermal conductivity alone. 


Thermal stability plus high heat conductivity permit 
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impregnated solenoid. Performance of over 1600 
Silastic insulated main and interpole field coils in 
diesel-electric traction motors is further proof of the 
extraordinary advantages of Silastic as a dielectric. 
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relatively constant dielectric properties of tem- 
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Schlieren and interferometer photo 
graphs, which reflect variations in air 
density, were exhibited, and their 
spective merits were discussed 


Boston Section 
-L. J. Nuttall, Secretary 


The following officers have been 
elected for the ensuing year: Chairman 
William R. Hawthorne, George Westing 
house, Professor of Mechanical Engj 
neering, Massachusetts 
Technok eV; 


Institute oj 
Vice-Chairman, Charles 
F. Savage, Assistant to the Manager oj 
Engineering, Meter and Instrument Dj 
vision, General Electric Company 
Treasurer, Gustav Kuerti, Harvard 
University; and Secretary, Leonard ] 
Nuttall, Development Engineer, Gen 
eral Electric Company. 
p> The year’s activities began on No 
vember 15 at a meeting held at the 
Massachusetts Institute of Technology 
The new officers for the coming year 
were introduced, following which R. P 
Haviland presented an illustrated talk 
on the “‘Bumper Two-Stage Vehicle 
Mr. Haviland’s talk covered, as far as 
Government restrictions would permit 
the testing activities that the General 
Electric Company has been doing on 
two-stage rockets. The talk was illus 
trated by slides and movies of actual 
tests made in New Mexico and Florida 
and also included a captured Germar 
film showing the launching of a Y-2 
rocket 


Chicago Section 
Alfred F. Stott, Secretar, 


The December 5 meeting was held 
jointly with the S.A.E. in the main ball 
room of the Knickerbocker Hotel 
Approximately 200 T.A.S. and S.A.E 
members and guests were present 
social period, sponsored by the Bendix 
Aviation Corporation, 
dinner. The meeting was 
order at 8:00 p.m. by T. A. Sherger 
Chairman of the $.A.E. Chicago Set 
tion. Mr. Sherger presented David C 
Peterson, of Stewart Warner Corpora 
tion, who introduced the guest speaker 
Frank Mock, Fuel Feed 
Bendix Aviation 
Mock spoke on ‘“‘A Comparison ol 
British and American Jet Engines 
He began his talk with a history of Jet 
engines and drew comparisons of fuel 
consumption and performance between 
jet and reciprocating engines. 


preceded _ the 
called t 


Engineering 
Corporation Mr 


Slides were shown illustrating various 
types of jet engines, their combustiol 
chambers and afterburners, as well as 4 
series of slides comparing United States 
English, and German jets from 1939 to 
the present time. 
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Some interesting production problems 
were discussed. An instructive ques- 
tion-and-answer session followed the 


talk. 


Dayton Section 
Major W. A. Barden, Secretary 


On November 21, approximately 45 
members were privileged to hear Col. 
George W. Goddard, Chief of Air Ma- 
teriel Command’s Photographic Labo 
ratory, give a presentation on “New 
Developments for Aerial Reconnais 
sance.” Colonel Goddard conducted 
the group through the Photographic 
Laboratory Exhibit at Wright-Patterson 
Air Force Base and explained the many 
interesting photographs, cameras, and 
lighting and control equipment used in 
modern aerial reconnaissance. 

Following the inspection of the dis 
plays, the group was taken to the audi 
torium where pictures of many types of 
photographic equipment were shown, 
while Colonel Goddard explained the re 
quirements that necessitated the differ 
ent types. The meeting concluded with 
the showing of three-dimensional color 
pictures taken over various parts of the 
country. Colonel Goddard explained 
that such photographs were primarily 
for use in intelligence work. 


Hampton Roads Section 
George White, Secretary 


Approximately 100 members of the 
Hampton Roads Section, at a meeting 
held November 13, elected an Advisory 
Board consisting of the following men: 
Dr. H. J. E. Reid, Director, Langley 
Aeronautical Laboratory, N.A.C.A.; 
Melvin N. Gough, Chief of Flight Re 
search Division, N.A.C.A.; Jean A. 
Roche, Technical Assistant to Engineer- 
ing Field Officer, Air Materiel Com- 
mand, Langley Air Force Base; and 
John Stack, Assistant Chief of Research, 
N.A.C.A. 

Chairman Douglas A. King an- 
nounced the appointment of the follow- 
ing committee chairmen: Membership, 
Robert W. Miller; Program, Robert K. 
Souter; and Nominating, Francis M. 
Rogallo. 

Following the business meeting, mem 
bers witnessed a spectacular Indoor 
Air Show staged by the Brainbusters 
Model Club in the N.A.C.A. Activities 
Building. Several excellent flights of 
indoor contest models were made, and 
Eugene Hartmangruber, Brainbusters’ 
President, demonstrated a COs-powered 
model flying around a pylon. Other 
flight demonstrations included a heli 
copter, an autogyro, gliders, and rubber- 
powered models. In addition to the 
flying exhibitions, there was a huge 
Static display of nearly 50 models of all 


HAMPTON ROADS SECTION: 


shown in the front and rear rows, respectively. 


Members of the Advisory Board and Section officers are 
In the front row (left to right) are: Dr. H. J. 


E. Reid, Director, Langley Aeronautical Laboratory, N.A.C.A.; John Stack, Assistant Chief 


of Research, N.A.C.A.; 


Melvin N. Gough, Chief, Flight Research Division, N.A.C.A.; 


and 


Jean A. Roche, Technical Assistant to Engineering Field Officer, Air Materiel Command, 


Langley Air Force Base. 
Vice-Chairman, Charles F. 
Solomon. 


Merlet; 


types and sizes, including radio-con- 
trolled models, tiny fly-powered models, 
an ornithopter, and the more conven- 
tional gas- and rubber-powered models. 
An interesting exhibit of model gasoline 
engines illustrated the range of sizes in 
use. 

The Brainbusters Model Club is 
widely known for its activity and the 
achievements of its members, several of 
whom are national record holders. In 
charge of arrangements for the Air Show 
program was Jesse F. Shepherd, and the 
events were ably announced and de- 
scribed by Joe W. Dodson. 


Los Angeles Section 
H. A. Storms, Secretary 


The regular meeting was called to 
order at 8:00 p.m. on October 19 in the 
Institute Auditorium by P. A. Colman, 
Chairman. James L. Straight, who re- 
cently resigned as I.A.S. Assistant Di- 
rector, was presented with a farewell 
gift from the local section, and Ernest 
W. Robischon, the newly appointed 
Western Manager, was introduced to the 
attending members. 

Mr. Colman then introduced W. J. 
Gaugh, Aerodynamicist, Northrop Air- 
craft, Inc., who, with the assistance of 
J. K. Slap, also of Northrop, presented a 
paper entitled ‘Aerodynamic Aspects of 
the Aeroelastic Problem.” 

The coauthors have developed a 
method for determining the final equi- 


In the back row (left to right) are: Chairman, Douglas A. King; 
Secretary, George White; 


and Treasurer, William 


librium lift distribution across an elastic 
swept wing. The undeformed wing air 
loading was used in conjunction with the 
simple beam theory to obtain a spanwise 
angle-of-attack distribution due to this 
loading. The lift corresponding to this 
angle of attack was reapplied to the 
wing, and an additional increment in 
angle distribution was obtained. The 
process was continued until two succes- 
sively calculated angle-of-attack distri 
butions were equal within the desired 
limits of accuracy. For this method, 
only the first three or four adjustments 
need be considered in order to obtain a 
good engineering estimate of the final 
equilibrium lift and angle-of-attack dis- 
tributions. 

Any method of calculating the lifting- 
line load and spanwise strength distri- 
butions can be used with this method, 
and the effect of built-in wing twist, wing 
mass, and control-surface load distribu- 
tions can be included. The method can 
be converted to matrix notation using 
influence functions and solutions ob- 
tained by using automatic machine cal- 
culations. An even more important 
advantage is that the final angle-of- 
attack distribution can be expressed as 
an explicit function of the free-stream 
dynamic pressure. Several other inter- 
esting and convenient ramifications were 
outlined. 

Good agreement was obtained be- 
tween some full-scale wind-tunnel results 
on a high-speed ratio, sweptback wing 
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and the theoretical results obtained from 
the above method. 


Approximately 150 members and 
guests were in attendance at this meet 
ing. 
p> A specialists’ meeting was held at the 
Institute Building on November 2, with 
Dr. N. F. Parker presiding. Floyd 
Steele, President, Computer Research 
Corporation, presented the evening's 
discussion, ‘‘The Engineering of Pur 
pose and the Nature of the Purposing 
Machine.”’ 


Mr. Steele defined a “‘purposive ma 
chine”’ as a device that can make judg 
ments between two or more things and 
make decisions based on such judg 
ments. A digital computer is such a 
device 


A prominent use of purposive ma 
chines will be in their applications to 
engineering design methods. It is prob 
able that, within 5 years, desk calcula 
tors will be available for the use of indi 
vidual engineers. On the basis of pres 
ent knowledge, this machine will prob 
ably employ a magnetic memory prin 
ciple. These calculators will be par 
ticularly useful in the solution of re 
iterative problems. Within another 10 
or 15 years, the individual calculator will 
begin to be replaced with larger, central 
computers. These computers will tend 
to replace man for the repetitive engi 
neering jobs. 


A second application of purposive 
machines will be as new engineerug 
components such as might be used in 
automatic pilots. In the beginning 
these devices probably will use analog 
sensing units; later on, digital sens 
ing devices will probably be avail 
able. 


An increasing use of purposive ma 
chines in automatic machinery will be 
noted sometime in the future, and prob 
ably within a generation, completely 
automatic factories will begin to appear 
The ability to solve nonlinear problems 
by reiterative methods will cause most 
problems to be solved in this manner 
rather than by linearizing methods 
There will be concurrent tendency in 


| engineering education to emphasize 
| reiterative methods at the expense 0 


classical differential equation methods 
Phere will be necessity for the compila 
tion of extensive data, probably in coded 
forms, for use with the compu 
ters. 


As more time passes, the engineer will 
find himself in the position of designing 
engineering methods rather than specific 
designs. By then, most of the ordinary 


| design computations can be handled di 


rectly by the computers. Eventually, 
the technician will be in the place of 
power historically held by those control- 
ling industrial production. 
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We've been getting hard-to-make gears 
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and hardened with heat treating distortion held 
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Ever been 
haunted. by 
an"ERASURE GHOST’? 


The beauty of Arkwright Tracing Cloth is its per- 
manent translucency — built all the way through the 
cloth by a special process. Arkwright will take the 
heaviest erasures withott ‘ghosting’. You can count 
on clear, clean prints from drawings on Arkwright 
cloth years after you make them. 


You can re-ink over erasures on Arkwright Trac- 
ing Cloth without feathering or “blobbing’’. You can 
be sure there are no pinholes, thick threads or other 
imperfections in the cloth to bother you. Every roll 
is carefully inspected before leaving the factory. 


Think a moment. Isn't it an unnecessary risk to put 
your important drawings on inferior tracing cloth or 
paper? A sample will show you the difference. Write 
Arkwright Finishing Company, Providence, R. I. 
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Montreal Section 
G. E. Otter, Secretary 


The second meeting was held in the 
International Aviation Building on 
November 30. Approximately 80 mem- 
bers and guests attended. 

Professor Mordell addressed the meet 
ing on the subject, “Some Problems of 
the Aircraft Gas Turbine.’ Professor 
Mordell, who was a member of the 
original gas-turbine design team at Rolls 
Royce, has contributed to the develop- 
ment of all Rolls Royce gas-turbine en- 
gines presently in production. He 
joined McGill University in 1947 and is 
now Director of the Gas Dynamics 
Laboratory and Associate Professor of 
Mechanical Engineering. 

Professor Mordell emphasized that 
the era of the simple gas turbine is past. 
The requirements for better specific fuel 
consumptions and higher thrusts per 
unit of frontal area are leading to com 
plications in the gas-turbine engines 
equal to those of the reciprocating en 
gine. Such complications will prob 
ably include some of the following: 
blade cooling with the associated glands 
and seals, radiators, radiator flaps, com 
pounding the compressors to permit 
starting with high compression ratios 
and to provide flexibility of operation, 
compressor bleeds, higher operating tem 
peratures, more auxiliary drives, etc. 
A lively discussion followed the meeting. 

The Chairman, John Drummond, an 
nounced that E. B. Schaefer had been 
appointed Chairman of the Program 
Committee, with A. E. Ades and E. H. 
Higgins to assist him. A technical ses- 
sion is planned for the April meeting and 
local members were invited to submit 
résumés of papers for review. 

The Chairman also announced that 
W. B. Boggs had been appointed Chair 
man of the Membership Committee and 
of the Nominating Committee. 


New York Section 
R. P. Harrington, Secretary 


The second fall meeting was held on 
November 9. About 275 members and 
guests attended the lecture by Igor I. 
Sikorsky, Engineering Manager, Sikor- 
sky Aircraft Division, United Aircraft 
Corporation. Mr. Sikorsky pointed out 
how well the value of the helicopter had 
been demonstrated and proved during 
the present war in Korea. He cited 
commendations of various military per- 
sonnel regarding the operation and con- 
tributions of the helicopters and went 
on to discuss the present and future size 
and limitations of helicopters, mention- 
ing that machines of between 50,000 and 
100,000 Ibs. gross weight might well be 
constructed in the near future. He 
compared the possible types and con- 
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Attention Members! 


of the Institute are invited to submit material concerning their 
activities for publication in the “News of Members’’ columns of the Aeronautical 
Responsibility for new developments, awards or honors 
appointments to new or additional positions are some of the items 
rs believe are of interest to other I.A.S. 
ng exact details will be sufficient. 
be welcomed and will be used where practicable. 

Items submitted will be considered on the basis of their timeliness and general 
Correspondence should be addressed to the News Editor, Aeronautical 
Engineering Review, 2 East 64th Street, New York 21, N.Y. 


members. 


A brief letter 
Photographs accompanying 


figurations of such large machines and 
indicated that speeds up to 200 or 300 
m.p.h. might be accomplished, although 
they were more likely to remain around 
200 m.p.h. Presentation of a 
film completed the lecture. 


150. or 


Philadelphia Section 


Dale Hamilton, Secretary 


The annual joint 
Franklin Institute w: 
ber 1. Hugh Mulvey, Chairman, intro 
duced the speaker, Frederick Lee, Dep 
uty Administrator, C.A.A. 

Mr. Lee discussed the problems and 
solutions of air navigation and traffic 
control as being worked out by the 
C.A.A. Greatly increased air traffic 
after World War II created the problem 
of modernizing the navigation and air 
traffic-control New tech- 
niques and electronic devices developed 
during the war are aiding in the solution 
of the problem. Looking toward the 
future, the jet transport will necessitate 
more precise let-down procedures. 

In an attempt to alleviate these prob- 
lems, the C.A.A. is installing nation- 
wide Instrument Landing Systems, 
Visual Omnidirectional Ranges, V.H.F. 
communications, Distance-Measuring 
Equipment, and Ground-Controlled Ap- 
proach systems. 

The Air Navigation Development 

Board was set up to help establish a 
common system of control for air navi- 
gation and air traffic, which was neces- 
sary for the integration of the military 
service and C.A.A. flights. Franklin 
Institute has assisted the A.N.D.B. with 
these problems. 
p The December 6 meeting was held in 
conjunction with the A.O.P.A. Total 
attendance was about 40 at the John 
Bartram Hotel, following a ‘‘Meet the 
Speaker’’ dinner at the Philadelphia 
Engineers’ Club. 

Guest speaker was Walter C. Ja- 
mouneau, Chief Engineer, Piper Aircraft 
Corporation, whose subject was ‘Design 


meeting with the 
is held on Novem 


techniques. 


Improvements to Increase the Safety 
and Utility of Personal Aircraft.” 

Mr. Jamouneau outlined the factors 
affecting the design of personal airplanes 
to provide safety, utility, and low cost 
Specifically, the factors of speed, com- 
fort, reliability, safety, simplicity of 
operation, maintenance cost, and first 
cost were discussed in detail. 

The personal-plane business is poor 
but the market is good as now main 
tained by businesses requiring airplanes 
Utility is relative, and, if airports exist 
and there is a need for speed, airplanes 
with speeds of 120-150 
justified. 


m.p.h. are 


Many new developments in special 
airfoils, high-lift devices, etc., are not 
available to small aircraft companies be 
cause they lack the funds for research 
and development and for the vast 
amount of engineering involved in ob 
taining type certificates on radically new 
models. Personal aircraft are more 
likely to evolve by small stages, as has 
the automobile. 

Makers are concentrating on provid 
ing comfort, reliability, simplicity of 
operation, and as low a cost as possible 
Items such as interior appointments 
ventilation, visibility, comfortable and 
adjustable seats with lots of leg room, 
and noise reduction are now receiving 
special attention. That personal air 
planes are now reliable is evidenced by 
the late Bill Odom’s flights from Hawaii 
to the U.S. and the flight of two Piper 
Cruisers around the world. Personal 
aircraft must be kept simple to operate 
so that the private ‘‘Sunday-pilot” can 
safely handle them. Safety devices 
such as stall-warning indicators have a 
place, but they should not be depended 
upon completely. Rather, gentle stall 
characteristics or “‘stallproof”’ ships will 
assure that the amateur pilot will not 
get into trouble. The tricycle landing 
gear or the cross-wind gear are also 
helpful, but costs must be held down. 
Cost is a major problem. Designers 
find it impossible to provide everything 
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CMH REX-FLEX Stainless Steel 


Ducts... Hose...Connectors...Bellows 


From cross ignition tubes to anti-icing 
ducting, CMH manufactures the complete 
line of stainless steel ducts, flexible metal 
hose, flexible connectors and bellows in sizes 
to meet virtually every requirement. Scien- 
tifically fabricated by advanced methods, 
they offer a high degree of flexibility plus 
maximum resistance to fire, fatigue, high and 
low temperatures. Proof of the superiority 
of REX-FLEX is in its widespread successful 
use in aircraft of all types. The panel at the 
right indicates the scope of the REX-FLEX 
line. Write for complete information on 


specific assemblies to meet your needs. 


CMH REX-FLEX DUCTING is 

available in sizes up to 7” I.D. 

Elbow forming, rib reinforced, 

open or closed pitch types or any 

combination of these can be 

supplied. Special sizes 
available. 


CMH FLEXIBLE 
METAL HOSE is 
manufactured in the 
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sizes and types includ- 
ing C.A.A. approved 
fireproof fuel and oil 
line hose assemblies. 


CMH FLEXIBLE 
CONNECTORS and 
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in an almost unlimited 
range of sizes and 
types to meet the 
most advanced air- 
craft requirements. 
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4 In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 
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Here’s why 
those in the know 


demand- 


superior 
contact 


design 


Because the contact is the key to the 
success of any electric connector, Can- 
non has always applied the highest order 
of skill and care to this all-important 
detail. Cannon pin and socket contacts 
are all precision machined from solid 
bar stock. Silver or gold plating main- 
tains high conductivity after years of 
constant use. Phosphor bronze “napkin 
ring” of the socket keeps pressure on 
large areas of heavy metal, preventing 
current loss. There are no thin metal 
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Solid bar stock keeps 
flux and solder out of 
the connector. 


Phosphor bronze 
“napkin ring” 


Hand-tinning keeps 
solder inside cup 


tangent contact points in Cannon con- 
tacts. (See below). Solder cups are care- 
fully tinned by hand to keep the solder 
inside the cup. Cannon socket contacts 
are full floating to assure perfect align- 
ment. You’ll find these design features 
throughout the great variety of pre- 
cision contacts used in all Cannon con- 
nectors. For real value demand Cannon. 


Current is not carried through spring 


Removable Type 
Cannon design (above left) makes con- 
| tact on large, heavy metal surfaces. 
a Ce 


axial section. In Cannon Connectors there 
are no thin metal tangent contact 
ce" points, like the design shown at right. 


CANNON 
ELECTRIC 


Since 1915 


LOS ANGELES 31, CALIFORNIA 
REPRESENTATIVES IN 
PRINCIPAL CITIES 


In Canada & British Empire: Cannon 
Electric Co., Ltd., Toronto 13, Ontario. 
World Export (Excepting British Em- 
pire): Frazar & Hansen, 301 Clay St., 
San Francisco, California. 
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the public wants within a price the t 


nut 
lic will pay. 


Some interesting movies of a tricycle 
landing-gear drop test were shown as 
well as color slides of Piper's 19; 
models. A question-and-answer period 
followed Mr. Jamouneau’s talk 


Pittsburgh Section 
R. H. Fields, Secretary 


The December 6 meeting was called 
order by the Chairman of the Organiy. 
ing Steering Committee, G. F. Towner 
The minutes of the organizing meeting 
were read and approved. 

Thomas J. Meskel, Manager, I.A§ 
Member Services, was introduced, and 
general discussion of the organization oj 
a section followed. He explained that 
the response by local members of th 
Institute (by postcard) constitutes , 
petition by the members for a Pitts 
burgh Section. Mr. Meskel then stated 
that, upon election of officers and ado 
tion of a constitution, the Pittsburg! 
group would be an official section. The 
standard constitution was adopted | 
the unanimous vote of the members. 
quorum was present at the meeting, and 
therefore the election of officers pr 
ceeded, with the following results 
Chairman, G. F. Towner; Vice-Chair 
man, R. A. Wells; and Secretar 
Treasurer, R. H. Fields. Members oi 
the Advisory Board include: G. 1 
Ringe (Chairman), Prof. C. C. Yates 
Major M. F. Behar, A. M. G. Mood 
and J. E. Chikar. Mr. Ringe is als 
Chairman of the Program Committee 

A movie of the 1949 British Air Sho 
at Farnborough was shown, and the 
meeting was then adjourned 


St. Louis Section 
Jack A. Durand, Secretar) 


The October 17 meeting was held at 
the Engineers’ Club of St. Louis. Don 
Berlin, Chairman, presided at the meet 
ing, and about 150 members and a group 
of students from Parks College of Aero 
nautical Technology's I.A.S. Student 
Branch attended. After a short busi 
ness meeting, B. G. Bromberg, of the 
Program Committee, introduced Art 
Lambert, Aerodynamics Department 
McDonnell Aircraft Corporation, who 
gave a talk on “High Mach-Number 
Aircraft.”’ 

Mr. Lambert’s talk was divided into 
two parts: (1) high Mach Number char 
acteristics of airplanes and (2) consider 
ations of high top-speed optimum (tar- 
get) design. In the first part, he pre- 
sented equations governing the relations 
between pressure, velocity, and area 
changes for compressible flow and then 
went on to show how these relations 
govern the type-of flow over an airfoil at 
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PRODUCES MORE 
READY-TO-INSTALL 
IRCRAFT POWER 
PACKAGES THAN 

ANY ONE ELSE 
IN THE WORLD 


Ni te ice) in Chula Vista, California...9 miles from San Diego 
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WITTEK 


STAINLESS STEEL 


HOSE CLAMPS 


For Over a Quarter Century 
The Standard of The Industry 


The Wittek Type FBSS 
Aviation HOSE CLAMP 


Utilizing the Wittek Floating Bridge, 
the FBSS has been tested and proved 
for dependable service on all types of 
aircraft applications. 


The Wittek Type WWD 
Aviation HOSE CLAMP 


Available in all standard aircraft sizes. 
the WWD is also furnished in large 
diameters up to 12” for duct and other 
special applications. Permits easy in- 
stallation when hose is in place. 


Meet current AN specifications 
and have C.A.A. approval. 


HOSE 
CLAMPS 


WITTEK 


|MANUFACTURING CO. 
| 4332 W. 24th Place, Chicago 23, Ill. 
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high speeds. He presented diagrams 
that showed the variations of the aero- 
dynamic characteristics of the wing as 
functions of the wing shape and Mach 
Number. In the discussion of the tar 
get design for the high-speed plane, Mr. 
Lambert showed the optimum con 
figuration as determined from theory 
and gave reasons why such a configura 
tion was needed for the best design 
remarking that the 
airplane is not the 

far theoretical 


He concluded 
present high-speed 
optimum design as 
developments are 


as 
oncerned., 
After the talk 
the Facilities of tl 
> The November 
at the Engineers 


a color sound film on 
V.A.C.A. was shown. 
meeting was held 
Club. Dave Lewis, 
Vice-Chairman of the Section, presided. 
Professor Kippenhan, 
Committee Chairman 
Committee was taki 
new members for the 
have been prepare: 
played at McDonn 


Membership 
reported that his 
ng steps to solicit 


Posters 
1 and are to be dis 
ll Aircraft Corpora 


Section. 


tion and Emerson Electric Company. 
Letters are to be sent to prospective 
members. 

The speaker for the evening was 


Arthur Lowell, Guided Missile Depart 
ment, McDonnell Aircraft Corporation, 
who gave a talk on ‘‘The Evolution of a 
Guided Missile Mr. Lowell 
began with the statement that the data 
obtained from missile design and experi 
mentation are used extensively in air 
craft design today. He explained that, 
although much information is classified 
material, the matter of 
eral evolution of a ty 
classified. 


Design.” 


method or gen 
pical missile is not 
A diagrammatic breakdown 
of the spiral arrangement of the steps 
necessary in a missile design was pre 
sented, and the fact 1 
design is a definite 


hat each part in the 


function of 


some 
other part was emphasized. Mr. Lo 
well stated that the missile is an ex 
ample of specialization. There is no 


‘‘all-around”’ missile 
own missile. There 
design or size, take-off 


each job has its 
is no limit on the 
ir flight attitude. 
Mr. Lowell then went 
design procedures for 


on to outline the 
an air-to-air mili 
tary missile from assumed military re 
quirements. The military 
one that is pilotle ne 

controlled, and one that can be used for 
tactical work. Asin aircraft design, the 
missile should be as light and small as 
possible, and since it is to be used as a 


missile is 
that can be 


tactical object, its design as a weapon is 
an important consideration. Any such 
missile must incorporate the three 
“graces” of design ducibility, serv- 
iceability, and reliability, the last prob- 
ably being the most important of the 
three. Mr. Lowell stated that four 


main types of control of 
used: (1) the radio be (2) radiation 
or beam rider; (3) semiactive radar 
beam in which a parent plane carries 


a missile are 
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radar equipment to guide the misgile 
and (4) active radar in which the missif 
carries its own radar. The engine fo 
the missile should be as small and lighj 
as possible, with the ram-jet or rocket 
engine being the most practical. For, 
missile with a speed of about Mach 
Number 2, the rocket engine using a 
solid fuel and launched from a parent 
plane is considered as a feasible tactical 
missile. 

Mr. Lowell concluded by stating that 
after the preliminary design is decided 
upon, the problems of financing the proj- 
ect, integration of parts, simulated tests 
in wind tunnels of aerodynamic co; 
figurations, and ground launching and 
flight must be undertaken 
solved. 


tests 


A sound color movie that showed t 
cal test missiles followed the talk 


Washington Section 
C. D. Auld, Secretar) 


rhe first meeting of the 
season, November 13, was sponsored | 


LY50-195 


the Aircraft Industries Association 
Admiral Ramsey, of the A.I.A., served 
as Honorary Chairman. He briefl 


outlined the purpose and functions of th 
A.LA. 

The general theme of the meeting was 
“The Future of the Helicopter and the 
Private Plane.’’ The section was par 
ticularly fortunate in having Igor I 
Sikorsky speak on the helicopter and 
J. T. Geuting, Jr., Manager, Personal 
Aircraft Council, A.I.A., speak on the 
future of the private plane. 

Mr. Sikorsky discussed the basic heli 
copter and its several ramifications 
compound (wing and rotor) and_ the 
convertaplane. He then continued toa 
discussion of the future of the 
helicopter chiefly in terms of size, speed 
and configuration. Helicopters of 10 
ton gross weight may be considered the 


basi 


limit of size. In Mr. Sikorsky's opin 
the single-rotor configuration is 
optimum. However, he pointed out 
that research should not be limited to a 
single configuration. Speeds of _ the 
basic machine are not expected to ex 
ceed approximately 160 m.p.h. 

Mr. Geuting prefaced his talk with an 
outline of the present status of the pri 
vate plane. He then discussed the fore 
seeable future of this phase of aviation, 
stressing the fact that the private plane 
is not now, nor is likely to become, 
“everyman’s’’ form of transportation 
The solid market lies with those for 
whom this form of transportation is an 
economic venture. The present market 


ion, 


can be considerably expanded in view of 


the fact that only 5 per cent of the popu 
lation have ever been up in an airplane 
Of the many problems confronting the 


private-plane industry, Mr. Geuting dis- 
cussed principally the present lack of 
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Another new development using 


B. F Goodrich Chemical Company raw materials 


le 


-a re-usable 
Hycar 
GASKET! 


Oil filter by PurOlator 
Products, Inc., Rahway, N. J. 

B. F. Goodrich Chemical Co. 
does not manufacture this gasket. 
We supply raw materials only. 


DEA-MEN are always finding even after prolonged exposure. service. Just write Dept. HE-2, 
some new sales-making use for Excellent resistance to cold B. F. Goodrich Chemical Company, 
| Hycar—like the gasket fora new flow and compression set are Rose Building, Cleveland 15, O. 
| type oil filter pictured here. characteristic of Hycar compounds. Cable address: Goodchemco. 


Because of Hycar’s many advan- They exhibit good flex-life and ' 
tages over materials formerly used, have extreme resistance to oxi- B. F. Goodrich Chemical Company 
this gasket can be used over and — dation and aging. A Division of The B. F. Goodrich Company 


over—whenever the filter is 
replaced. Permanency of seal and 
retention of oil are assured! 


What Hycar does for this gasket 
may give you'an idea for improving Need extreme temperature resistance? 
or developing a product. Any one, Hycar has it— plus abrasion resistance 

For use in parts that must with- or combination of Hycar’s advan- and more advantages 
stand oil, gasoline and other tages—resistance to oil, gas, heat 
deteriorating fluids, Hycar can and cold, weather and wear—may 
be compounded to provide low __ be just what you need. We make Car 
absorption. Yet, it remains prac- no finished products—supply raw ati 
tically unchanged in hardness, materials only. Butour staffis always 


elongation and tensile strength ready to help you with technical Ru wher 


GEON polyvinyl! materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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basic research in low-speed  aero- 
dynamics and the obstacle presented by 
the language of aviation which, in some 
manner, must be made intelligible to the 
layman. He also considered the small- 
field landing and take-off problem in 
terms of the limitations imposed on the 
airplane and the effects of location of 
personal-plane landing fields on the 
community. 


Both talks were favorably received as 
evidenced by the extent of the discussion 
following their presentation. The 
meeting was attended by 200 persons. 


Wichita Section 
Melvin H. Snyder, Jr., Secretary 


Henry F. Waring, Jr., spoke on ‘‘The 
Development of the L-19" at the No- 
vember 2 meeting. Hank Waring is 


Student 


Cal-Aero Technical Institute 


The October 24 meeting was called to 
order by Chairman William Lee. 
Ernest W. Robischon, I.A.S. Western 
Manager, who was introduced by C. T. 
Reid, Assistant to the President, Grand 
Central Aircraft Company, spoke briefly 
on the advantages of I.A.S. Student 
Membership. Mr. Robischon then pre- 
sented Thomas Meyers Hamilton, Wit- 
taker Company, with the biannual 
I.A.S. Scholarship Award as the out- 
standing graduate in the 6-month 
period, April to September, 1950. The 
speaker was Carroll Gordon, North 
American Aviation, Inc., who discussed 
‘Power Controls, the Necessity for 
Them and the Approach to Their De- 
sign.” The meeting was attended by 
90 persons. 


California State Polytechnic College 


Two motion pictures were shown at 
the October 26 meeting: an Allis- 
Chalmers Manufacturing Company re- 
lease, Tornado in a Box, and a Boeing 
Airplane Company release, The Story 
of the Stratocruiser. Chairman M. V. 
Price presided; 23 members and two 
guests attended. 

At the November 9 meeting, 35 
members and three visitors heard Stu- 
dent Member George F. Rugge speak 
on various aspects of the atomic bomb 
and Student Member Donald J. Hat- 
field present a talk on ‘“‘Track-Type 
Landing Gear.” Douglas Aircraft Com- 
pany, Inc., films on Operation Vittles, 
Operation Airborne, C-124, and Douglas 
D-558 were shown. Chairman Price 
presided. 
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Engineering Test Pilot, Cessna Aircraft 
Company. He demonstrated the L-19 
to the Air Force and Army inspection 
teams during the liaison plane compe- 
tition at Wright-Patterson Air Force 
Base and at Fort Bragg. 

Mr. Waring described the steps in- 
volved in the design of the L-19. He 
indicated that the designers started with 
the present private plane, the Cessna 
170, and, through extensive modifica 
tions to fit it for military use, arrived at 
the present configuration of the L-19. 
He described the flight test and the com 
petition that the Cessna plane won. 
The L-19 is currently in production at 
the Cessna plant, and the first produc 
tion model was accepted recently by the 
Army and Air Force joint acceptance 
board. 

There were 62 members and guests 
present at the meeting 


Branches 


The Catholic University of America 


Chairman J. Carney opened the 
meeting of November 15, which was at 
tended by 42 persons. Dr. L. E. Smull, 
Director of Student Placement, N.A.- 
C.A., gave a lecture, illustrated by slides, 
on “Flight Faster Than Sound.” 

p Chairman Charles J. Carney, who 
presided at the December 6 meeting, 
introduced the guest speaker, Peter 
Olmstead, Design Engineer, Bureau of 
Aeronautics, U.S. Navy. Mr. Olm- 
stead’s topic was “Design Performance 
and Performance Curves,’’ and he 
spoke on the design procedure followed 
in the Navy in preparing specifications 
of planes and engines to be contracted 
to private companies. A film, Develop 
ment of the Flying Wing, followed the 
discussion after the talk. 

persons attended 


Twenty-one 


Clarkson College of Technology 


Twenty-one attended the 
November 15 meeting at which Chair 
man Robert C. Waters presided. Guest 
speaker Vincent G. Redmond, Assistant 
Professor of Mechanical Engineering, 
Clarkson, spoke on ‘‘Aircraft Design.” 
Two films, Jet Propulsion and High 
Altitude Flight 
shown. 


persons 


Aerobatics, were 


University of Colorado 


Andrew J. Prokop, Acting Super- 
vising Agent, Aviation Safety Unit, 
C.A.A., spoke on the “Investigation of 
Aircraft Accidents.’’ Chairman Myron 
J. Miller led the November 20 meeting; 
26 persons attended 
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Georgia Institute of Technology 


At the October 18 meeting, Donng 
Dutton, Head of the Aeronautica] En 
gineering Department, Georgia Teg} 
gave a lecture on “Some Interestin, 
Facts in the History of the Aeronautical 
Engineering Department at Georgig 
Tech.”’ Chairman Thomas P. 
presided; 50 persons attended. 


University of Illinois 


Dr. A. C. Williams, Research As 
sociate Professor of Psychology, Uni- 
versity of Illinois, presented a lecture 
on ‘“‘Aircraft Instrument Display,” 
Chairman Harvey A. Wallskog pre. 
sided at the November 8 meeting. 


Louisiana State University 


About 50 persons attended the show. 
ing of films that followed the November 
3 meeting. These films included the 
ABC of G, University of Flying, and 
Faster Than Sound. Chairman Robert 
Dawson presided at the meeting. 


Northrop Aeronautical Institute 


The following officers have been 
elected: Chairman, H. D. Moran 
Vice-Chairman, W. Tucker; Secretary 
M C. Long; and Treasurer, T. Patris 


University of Notre Dame 


The November 9 meeting was called 
to order by Chairman Joseph Lotta, who 
introduced the speaker, Dr. Hugh L 
Dryden, Director, N.A.C.A. Dr. Dry- 
den’s talk on the ‘Problems of Super- 
sonic Flight” was followed by a film 
N.A.C.A. Laboratories. 
attended 


Forty persons 


The Ohio State University 


The 1950-1951 officers were intro 
duced at the October 18 meeting 
Chairman, Lee V. Gossick; Vice 
Chairman, Robert Heninger;  Secre 
tary, Richard Miller; Corresponding 
Secretary, Andrew Beke; and Treas 
urer, Dave Ulry. Sixty persons at 
tended. 
p> Chairman Gossick led the November 
8 meeting at which Major John P 
Lisack, U.S.A.F., Officer in Charge of 
Maintenance Instruction, Department 
of Military Science, O.S.U., spoke on 
‘‘Maintenance Factors in Design of Air 
craft.’’ Several films were 
forty-five persons attended. 


shown 


The University of Oklahoma 


Two films, Principles of Flight and 
Problems of Flight, were shown at the 
November 15 meeting. Chairman Har- 
old G. Coles, Jr., presided; 
attended. 


50 persons 
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Input Voltage range: 


1,000,000 to 1 


Type 736-A WAVE ANALYZER $1075 
Specifications 


Ye FREQUENCY RANGE: 20 to 16,000 cycles. 

% SELECTIVITY: About 4 cycles flat-top band width. Response 
is down 15 db at 5 cycles, 30 db at 10 cycles, 60 db at 
30 cycles from peak. 

% VOLTAGE RANGE: 300 microvolts to 300 volts full scale. 
Over-all range is divided into four major ranges, each of 
which is divided into seven scale ranges. 

%& VOLTAGE ACCURACY: Within + 5% on all ranges. 

% HUM: Suppressed by at least 75 db. 

% INPUT IMPEDANCE: 1 meg ohm for direct voltage measure- 
ments; 100,000 ohms with input potentiometer. 

% ACCURACY OF FREQUENCY CALIBRATION: + (2% + 1 cycle). 
% BUILT-IN CALIBRATORS: For both voltage and frequency. 


GENERAL RADIO COMPAN 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 


This analyzer offers the simplest, most 
accurate and most direct method of 
measuring the amplitude and frequency 
of the components of any complex elec- 


trical waveform. 


In its essentials it consists of a hetero- 
dyne-type vacuum-tube voltmeter with 
a highly selective i-f filter using three 
quartz bars. At only 60 cycles from 
resonance the attenuation is down by 
75 decibels, yet tuning is very easy by 
virtue of the 4-cycle flat-top character- 
istic at resonance. Standards for both 
voltage and frequency are built into the 
analyzer and can be used to check its 


calibration at any time. 


The Type 736-A Wave Analyzer is 
ideally suited for hundreds of types of 
harmonic-distortion measurements on 
any type of audio apparatus, broadcast 
receivers and transmitters, telephone and 
public address systems, oscillators, am- 
plifiers and other vacuum-tube circuits; 
hum measurements on a-c operated 
communications equipment; harmonic 


induction studies on telephone lines. 


WRITE FOR COMPLETE DATA 


Cambridge 39, 
Massachusetts 
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The Pennsylvania State College 


Chairman William B. Hendershott 
opened the October 25 meeting at 
which two films, British Aircraft Review 
of 1949 and Jet Assisted Take-Off, were 
shown. 
attended the 


Seventy-two persons 


meeting. 
Stanford University 


Three films were shown at the October 
31 open meeting. They were Air Prog 


ress, The Third Pillar, and Dividends 
for the Future. Chairman John S. 
Traynor presided. Twenty-five persons 
attended. 


Stewart Technical School 


New officers were elected at the No 
vember 15 meeting: Chairman, Philip 
Vantoci: Vice-Chairman, Roger B. 
Seybel; and Secretary-Treasurer, Ger 
ald J. Veltre. Retiring Chairman Stan- 
ley Okara, who presided at the meet- 
ing, presented a résumé of Igor Sikor 
sky's talk on ‘‘An Analysis of the Heli 
copter Present and Potential,’’ which 
was originally given at the November 9 
meeting of the I.A.S. New York Sec 
tion. Twenty persons attended. 
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Syracuse University 


The following films were 
the November 29 meeting: Jet Pro 
pulsion, Torpedoes in Action, What's 
That Plane, and Prepare for Ditching. 
Chairman George Schmanke presided; 
13 persons attended 


shown at 


University of Tulsa 

The 
tended by 32 persons, was opened by 
Chairman John Beadling. H. A. Miller, 
a 1949 Tulsa graduate, spoke on his 
duties and the functions of the Engi 
neering Department at American Air 
lines Repair Depot. Mr. Miller is an 
Assistant Engineer at the Repair Depot 
Three films were shown after the lec 
ture: Wright Builds for Air Power, Jet 


Propulsion, and Republic P-47 
hatics. 


meeting November 16, at 


Aero 


University of Washington 


At the October 5 meeting, Dr. K. H. 
Chief of Aerodynamics, 
McDonnell Air 


Hohenemser, 
Helicopter Division, 
craft Corporation, spoke on the “Dy 
namic Problems in Helicopter Design.”’ 
The meeting was led by Chairman John 
R. Gintz; ns attended. 


30 perso 


Members Elected 


The following applicants for 


REVIEW 


Transferred to Associate Fellow Grade 


Lagerstrom, Paco A., Ph.D. in Math., 
Assoc. Prof. of Aeronautics, California 
Institute of Technology; Consultant, 
Douglas Aircraft Co., Inc. (Santa Mon- 
ica ). 


Littell, Robert E., B.S., Chief, Pro- 
pulsion Div., N.A.C.A. (Washington, 
DAC. ). 


Elected to MEMBER Grade 


Arnold, Gottfried M., Dipl. Ing., 
Scientist, Wright-Patterson Air Force 
Base. 

Beck, W. Nelson, B.A., Electronics 
Engineer, Globe Aircraft Corp. 

Carroll, Thomas D. R., Flight Lt., 


Stress Officer, British Overseas Airways 
Corp. 


Claflin, Waldo M., M.S.M.E., Engineer, 
Instrumentation Group, Grumman Air- 
craft Engineering Corp. 

Fahnestock, Louis, III, B.S., Manager, 
Engineering Dept., Fairchild Aircraft 
Div., Fairchild Engine & Airplane Corp. 

Garrett, John C., President & Founder, 
The Garrett Corp. (AiResearch Mfg. Co. 
Div. ). 


membership or applicants for 
grades have been admitted since the publication of the list in 


change of previous 
the last issue of the 


Glines, John E., Asst. to the Director 
of Engineering, Ryan Aeronautical Co. 

Gunthorp, Seth, M.A. (Mathematics), 
Research Engineer, Consolidated Vultee 
Aircraft Corp. (San Diego). 

Holroyd, Wilfred B., Asst. 


Engineer, 


Technical Sales Staff, Air Control In 
stallations, Ltd 
Islamoff, Ilia, E.E., Superintendent, 


Sheet Metal, Pusey & Jones Corp. 

Knapp, Willard A., Jr., M.S.M.E., 
Project Engineer, Non-Rotating Engine 
Branch, Power Plant Lab., U.S.A.F., 
Wright-Patterson Air Force Base. 

Lampton, Glen T., B.S., Design Staff 
Engineer, Hughes Aircraft Co. 

Lindsey, Wilbur R., Jr., M.S.E. in 
Ae.E., Captain & Pilot, U.S.A.F.; Project 
Officer, Guided Missiles Section, Holloman 
Air Force Base 

Ruckstahl, Robert E., Chief Draftsman, 
Westinghouse Electric Corp. 

Schaid, Rodney J., M.S.M.E., Mechani- 
cal Engineer, Aerial Measurements Lab 
Northwestern University. 

Shaffer, Leonard, Weights 
Lockheed Aircraft Corp 

Silsby, Norman S., B.S. in M.E., Aero 
Research Scientist, N.A.C.A. (Langley 
Field). 


Analyst, 


FEBRUARY, 


1951 


Vaeth, J. Gordon, B.A. Acro Enginee, 
Special Devices Center, Office of Nay 
Research. 


Wener, Nathan Leonard, B.M.E , Fligi 
Test Engineer, Test Engineering Sul 
Div., Flight Research Section, Aero. # 
dynamics Branch, Air Materiel Comman; | 
Wright-Patterson Air Forex 


2 


Wright, Harold V., President, Canaqj 
Wright, Ltd. (Montreal). 


Transferred to MEMBER Grade 


Cooper, Morton, B. of AcE. Aer 
Research Scientist, N.A.C.A Langley 
Air Force Base). 

Dehlinger, Hans, B.S.E. (M.E.), Senio, 
Vibrations Engineer, The Glenn L. May 
tin Co 


Eisert, Fred J., Capt., U.S.A.F.: 
Engine Unit Chief, Power Plant Branch 
Wright-Patterson Air Force Base 


Frei, Wallace M., B.S. in Ac.E., } 
Test Engineer, Dept. of 
C.A.A 


lg 


Commer 


Heaton, Clyde E., B.S. in AeE., Lt 
(j.g.) & Aerological Officer, U.S.N.R 


Holback, George E., M. of Ae! 


Supervisor, Materials Lab., The Glenn | 
Martin Co. 
Koetsch, Julius F., M.Ae.E., Capt 


U.S.M.C.; Assigned to the Unive rsity of 
Minnesota for courses leading to Dr 
Philosophy in Ae.E. 


Krug, Edwin H., M.S. in Ac.E., Aer 


dynamicist ‘‘B,’’ Consolidated Vult 
Aircraft Corp. (Fort Worth) 

Meledy, Thomas A., B.S., Weight 
Control Engineer ‘‘A,’”’ North America 


Aviation, Inc. 


Morgan, Antony J. A., M.S., in Aer 
Research Asst., California Institute 
Technology. 


Newton, Floyd C., Jr., B.Ae.E., Grou 
Leader, Performance Group, Aerody 
Section, Douglas Aircraft Co 
Inc. (El Segundo). 


namics 


Osofsky, Irving B., B. of Ac.E 

Schneyer, Raymond I., M.S.E. (Aero 
Eng.), Asst. to the Head of Gas Dynamics 
Facility of A.E.D.D., ARO, Inc } 


Spraitz, Edward F., B. of Ae.E., Aero 


Engineer GS-5, National Bureau 
Standards. j 
Swift, Selma C., B.S., Research Engi | 
neer, Hughes Aircraft Co. 
Thompson, Hugh B., M.Ac.E., Aero 


dynamicist, Northrop Aircraft, Inc 


Wackelin, Harold L., B.S. in Ac£ 
Aerodynamicist, Aircraft Div., The Glob 
Corp. 


Werner, Frank D., M.S. in AcE, 
Lecturer and Scientist, Dept. of Aero 
Engineering, University of Minnesota 


Wetzel, Albert J., M.S. in Eng. (Aero.), 
Major, U.S.A.F.; Design & Development 
Staff Officer, Hq., A.F.S.W.P. (Washing: 
ton, 
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An oxidation-resisting alloy with very high strength over 1000°F 


Inconel “X°® is an age-hardenable alloy which 
is unusually strong both at ordinary tempera- 
tures and at red heat. Suitably heat-treated. 
Inconel “X” 
stresses over 1000°F—and exceptionally high 


has low creep rate under high 


op 
spring properties up to L1LOO*F. 


The principal engineering characteristics of 
Inconel “X” (besides those shown on accom- 
panying charts) are: 


@ Oxidation Resistance — Tests indicate that oxida- 
tion resistance of Inconel “X” is of the same order 
as that of Inconel. 


@ Fatigue Strength — Measurements of fully heat- 
treated Inconel “X” on rotating beam machines. at 
100.000.000 cycles, show fatigue strengths ranging 
from 55.000 psi at 1200°F to 36.000 psi at 1500°F. 


INCONEL "X"-HEAT TREATED -1,000 psi 
180 
c 
U 

140+ 140 
| 
5c 
© 3 120} 120 
& 100} Yield Strengpp 
| Offser 2 
§ 80+ +——_+—— |Creep Strength 80 > 
= © | | Stress psi for o 
vo | elongation of 
© 2 —| 0.1% in 10,000hrs. - —60 
Pa | Creep ‘Strength 
SF | 000m 
2 | 
9 

.@) 400 800 1200 1600 2000 

Temperature — °F 


Short-time high-temperature properties of fully heat-treated 
Inconel 


| INCONEL”X” 
asst? | STRESS vs TIME FOR RUPTURE 


= 


| 
HEAT TREATED 

4 WRS. AT 2100°F. ian 
WAS. AT ISSO". | | 

20 HRS. AT 1300°F | 

| 
| 1200" | 


40000 


High-temperature stress-to-rupture properties of fully heat- 
treated Inconel 


wt | | 


@ Impact Strength—For fully heat-treated Inconel 
“X”, typical impact strength values are: 33 ft. lbs. 


at —320°F. 37 ft. Ibs. at room temperature, 67 ft. 
Ibs. at 1500°F. and 113 ft. Ibs. at 1600°F. 


@ Hardness — By proper heat treatment, the room 
temperature hardness of Inconel “X” can be de- 


veloped as desired from BHN 140 to BHN 400. 


@ Spring Properties— By a combination of heat 
treatment and cold working. Inconel “X” develops 
unusually high spring properties. For spring appli- 
cations from sub-zero temperatures up to about 
650°F, it is useful where otherwise unusually strong 
ferrous springs must be used. Up to 1100°F. Inconel 
“X” springs will give useful performance where 
few other metals can be relied on. 


@ Machining — Inconel “X” is machinable in all con- 
ditions. Because of its strength and toughness, it 
cannot be machined as easily as softer metals; it 
can. however. be machined at entirely satisfactory 
rates. 


@ Forging— No unusual difficulties are encountered 
in forging Inconel “X”. though heavier equipment 
than that used on ordinary steels is required. 


@ Welding — Inconel “X” can be welded by nearly 
all commonly used methods including: metal are, 
inert gas metal arc. atomic hydrogen arc, resistance 
spot and seam, resistance butt welding. Satisfac- 
tory joints have been made between two parts of 
Inconel “X’, and also between Inconel “X” and 
other alloys including standard Inconel, Stainless 
Steels types 310 and 347. and cast Stellite 21 and 30. 


@ Applications— Inconel “X” is used in gas turbine 
rotor wheels, blades: heavily stressed bolts; expan- 
sion bellows; valve springs in resonant jet engines 
... Wherever a combination of high stress and ex- 
treme heat must be met. 


@ Forms Produced — Inconel “X” is supplied in most 
commonly used mill forms — billets. rod, flats, 
rounds, hexagons, sheet, strip, bar, wire, seamless 
tubes. and welding rods. 


FURTHER DATA AVAILABLE 


A 79-page reference manual “Inconel ‘X’, Data and Informa- 
tion.” contains all the engineering information compiled to 
date on this alloy. This publication is available, free, for your 
information. 

And for technical help on specific problems involving 
metals at high temperatures, write, outlining your prob- 
lems. to Inco’s Technical Service Section. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


EMBLEM , OF SERVICE 


NICKEL ALLOYS 


MONEL® "R”®MONEL "K"®MONEL “KR”®MONEL MONEL 
NICKEL LOW CARBON NICKEL DURANICKEL® 
INCONEL® INCONEL"X”® 
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We've changed 


300 M P H Convairliner. One of the \ 


fleet used by Western Air Lines. 


to MELETRON 
pressure actuated 


SWITCHES 


When a major airline changed over to 
MELETRON pressure actuated switches 
recently, we asked why. The engineer- 
ing manager said: 

“We replaced the fuel, oil and water 
injection pressure warning switches on 


our Convairliners with Meletrons. 
Results have been excellent.”’ 


HARRISON W. HOLZAPFEL 

Engineering Manager, 

Western Air Lines 
While there are other switches that 
meet specifications, the performance 
records of MELETRON switches stand 
unchallenged. 


Today, MELETRON products are 
solving new, challenging problems. 
May we tell you how and why? 
Write today. 


MELETAOM 


950 NOR 


East 
Northwest RUSSEL & CO. Southwest 
J. M. Walthew Co. 10 S. Union St., Edmund C. Ashe 
Boeing Field Bay Shore, N. Y. 950 No. Highland Ave., 
Seattle 8, Washington 127 Crosby Ave., Los Angeles 38, Calif. 


Buffalo, New York 


FEBRUARY, 1951 


Elected to Associate Member Grade 
Dodge, Beverly A., News Editor 


Aeronautical Engineering Reviey Th 
Institute of the Aeronautical Sciences 
Ine 

Morgan, Alan C., Director, Custome, 
Relations Div., & Asst. Secretary, Aj, 
craft Mfg., Northrop Aircraft, Inc 

Satz, Marvin W., Production Engine, 
& Purchasing Agent, Safe Flight Instr, 
ment Corp. 

Sims, Arthur G., Sales Representatiy 
Canadair, Ltd. 


Elected to Technical Member Grade 


Davenport, Robert E., Weight Analyst 
Douglas Aircraft Co., Inc. (Santa Mon 
ica). 

Hahn, Paul G., B.S. in Ae.E., Vibration 
Analysis Engineer, The Glenn L. Marti 
Co. 

Macdonald, Robert S., B.S., Jr. Me 
chanical Engineer, Cornell Aero. Lab 
Ine 

Pond, James C., B.S. in Ae.E., Jr 
Engineer, Boeing Airplane Co. (Seattle 

Schumann, William A., B.S., Test 
Engineer, Allison Div., General Motors 
Corp. 

Treleman, L. M., Design Draftsman 
A. V. Roe Canada Ltd. 

Ward, Jerry D., B.S., Aerodynamicis 
“A,” North American Aviation, Inc 


Transferred to 


Technical Member Grade 


Adams, John R., Engineering Drafts 
man ‘“B,”’ North American Aviatior 
Inc 

Beers, Henry S., Jr., M.S.E., Analytic 
Engineer, Performance Group, Resear 
Dept., United Aircraft Corp. 

Boothroyd, Vincent E., B.S. (Acro 

Bridwell, William E., B.E. in AE. 
Draftsman ‘'B,” Douglas Aircraft Co 
Inc. (Santa Monica). 

Briguglio, Rocco J., Senior Draftsmar 
Goodyear Aircraft Corp. 

Brough, James N., B.A., Squadro 
Leader & Officer in Charge of Airplan 
Development, Hq., R.C.A.F. (Ottawa 

Carroll, John R., Jr., B.S.Ae.E., Asst 
Engineer, General Electric Co. 

Chamberlain, Stanley B. BS, Ji 
Engineer, Consolidated Vultee Aircratt 
Corp. (San Diego). 

Corbert, James H., B.A.E., Draftsma! 
“B,” Wing Group, North Americat 
Aviation, Inc. 

D’Amato, Richard, S.B. in AcE 
Apprentice Stress Analyst, Grumma! 
Aircraft Engineering Corp. 

de la Vega, Elias G., B.S. in Ac... & 
B.S. in Industrial Management 

Diaconis, Nick S., M.S. in AcE 
Aero. Research Scientist, Lewis Flight 
Propulsion Lab., N.A.C.A. 

Drazich, George, B. of Ae.E., Jr. Eng! 
neer, Structures Dept., Consolidated Vul 
tee Aircraft Corp. (San Diego) 
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3- DIMENSION 
Metallurgical Service 


...combines the exten- 
sive experience and co- 
ordinated abilities of 
Republic's Field, Mill 
and Laboratory Metal- 
lurgists with the knowl- 
edge and skills of your 
own engineers. It has 
helped guide users of 
Alloy Steels in count- 
less industries to the cor- 
rect steel and its most 
efficient usage, IT CAN 
DO THE SAME FOR YOU, 


Republic Metallurgical Service 


LOSS, 
MACHINABILITY 


To achieve in a hollow steel structure the complex 
curvatures and delicate balance required in a pro- 
peller blade, many unusual forming and welding 
operations are required. This is particularly true in 
fabricating alloy steel plate into finished blades for 
such sky giants as the B-36 and B-29. Investments 
in machining time are high. 

Wih the object of improving machinability, lengthen- 
ing tool life and minimizing scrap losses, metal- 
lurgists of the Propeller Division, Curtiss-Wright Corporation, 
called in Republic Steel metallurgists. Together they attacked the 
problem of modifying plate hardness and structure. 


A slightly revised chemistry was agreed upon, and a commercially 
practical annealing cycle was developed. Results were immediate: 
plate hardness and structure were brought within acceptable limits. 
This, in turn, gave improved formability, machinability and tool 
life. Scrap loss in preliminary machining and forming operations 
was practically eliminated. 


Perhaps you have a question concerning your own use of alloy 
steels. Republic metallurgical, machining and technical staffs will 
be glad to go to work on it in cooperation with your own personnel. 
Their service is completely confidential, of course, and carries no 
obligation. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


REPUBLIC 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Ehrhardt, Charles J., Detail Design 
Engineer, Sikorsky Aircraft Div., United 
Aircraft Corp. 

Erickson, Donald D., A.A. in Ae.E., Jr. 
Designer, Goodyear Aircraft Corp. 

Fisher, Roger L., B.S., Capt. & Sr. 
Pilot, U.S.A.F.; Field Maintenance Of- 
ficer, 97th Maint. Sq., Briggs Air Force 
Base. 

Fosdick, George W., B.A.E., Engineer- 
ing Draftsman, Bell Aircraft Corp. 

Giltner, Theodore, B.S. in Ae.E., 
Vibration & Flutter Engineer, Naval Air 
Experimental Station, Naval Base (Phila- 
delphia ). 

Goldstein, Sid, B.Ae.E., Jr. Engineer, 
Controls Project, Boeing Airplane Co. 
(Seattle ). 

Hahn, Robert W., B.Ac.E., 2nd Lt. & 
Student Pilot, U.S.A.F. 

Hartmann, John R., Detail Draftsman, 
Republic Aviation Corp. 

Hayman, Norman W., B.A.Sc., Aero. 
Engineer, Grade IV, A. V. Roe Canada 
Ltd. (Malton). 

Howieson, Jane, Jr. Engineering Drafts- 
man, The Glenn L. Martin Co. 

Hsu, Chieh-Su, Ph.D., Research Asst. 
Stanford University. 

Jakubowski, Henry T., B.S.Ae.E., Struc- 
tures Engineer, Bell Aircraft Corp. 

Kerans, Donald E., A.A. in Ae.E., Jr. 
Design Engineer, Goodyear Aircraft Corp. 


ENGINEERING REVIEW 


Kirschner, Donald J., B.Ae.E., Jr. Engi 
neer ‘‘B,”’ Boeing Airplane Co. (Seattle). 
Lavin, Richard W., B.Ae.E., Engineer- 


ing Detailer, Pesco Products Div., 
Warner Corp 


Borg- 


Lockie, Stanley M., Major & Aircraft 


Maintenance Officer, U.S.A.F. 
Lyon, Richard D., B. of Ae.E., Detail 
Draftsman, Deve ment Section, The 


Bullard Co 


Main, Charlton A., 


B. of A.E., Capt. & 
Naval Aviator, | I 


C.; Maintenance 


\ 


& Engineering Officer, VMT-2 Hq. Sec 
tion, M.C.A.S. (El Toro) 

Martinson, Ted, B.S. (Aero), Aero 
Engineer GS-5, McClellan Air Force 
Base. 

McKie, John S., B.S., Jr. Engineer 


“B,” Aerodynami 
plane Co. (Seattl 


Dept., Boeing Air 


Mohnsen, Earl H., Engineering Drafts 
man, William R. Whitaker & Co., Ltd 


Morse, John E., € & Pilot, U.S.A.F.; 


Air Installations Officer, Landsberg Air 
Force Base. 
Nesset, Reidmar, B.A.Sc., Lt., Royal 


Norwegian Air For: 
Nowak, Joseph J., B.S., Test Engineer, 
Bell Aircraft Cory; 
Nozick, Harvey J., 
Engineer, Sikorsky Air 
Aircraft Corp 


B.Ae.E., Design 
craft Div., United 


These scientifically developed RF Noise Supres- 


ference applications, 
WRITE FOR CATALOG AC-2 


As TRON corPOoRATION 


East Newark. New Jersey 


255 Grant Avenue 


sion Filters represent a new advance in compact 
efficiency via the skillful use of Metallized Paper capac- 
itor sections ... a principle which ASTRON has pioneered 
to assure you of the smallest size and least weight. Designed 
to meet the exacting requirements of military specifica- 
tions; the fruit of years of research. Our completely 
equipped, shielded laboratory is available for solv- 
ing problems relating to your partciular RF inter- 


Consecrated 
to Quality Output and 
Golden Rule Service 


CAPAC 


FEBRUARY, 


1951 


Nugent, Richard S., Lt 
Inspector, U.S.A.F. 
Base ) 


Coj 


& Air 
(Brooks Air 


Fore, 


Okauchi, Kinge, M.Sc 
Engineer, U.S. Naval 
Station (China Lake). 

Paine, Chester M., B. of Ae... Flight 
Test Analyst, Aerodynamics Group, Doug 
las Aircraft Co., Inc. (Santa Monica) _ 


(Aero , Aero 
Ordnance Teg 


Phelan, Dennis J., B.S. in 
Detailer, McDonnell Aireraft Corp 

Prentice, Robert W., B. of A.E., Engi 
neering Aide, Public Works Dept., Nay 
Air Station (Pensacola ). 

Prior, Richard O., B.Ae.E., Draftsm 
“A,” Fuselage & Controls Group, Dou 
Aircraft Co., Inc 


Rice, Milton E., B.S., Project Enginee 
Structural Test Unit, Boeing Airplane ( 
(Wichita 

Riedler, Alvin D., M.S. in Ac.E., Aero 
dynamics Engineer, Consolidated Vult 
Aircraft Corp. (San Diego). 

Rudy, Marion F., B.S., Engineering 
Asst., Hydraulics Training Program, Lock 
heed Aircraft Corp. 

Sander, Paul K., Engineer, Electric 
Group, North American Aviation, In 

Schnelker, Robert A., Wind Tunn 
Operator, California Institute of Tech 
nology 

Shuda, Henry F. 


Slomowitz, Samuel W., Senior Draft 
man, Goodyear Aircraft Corp 


Sneeden, Ralph J., B.Ac.E., Test Eng 
neer, Wright Aero. Corp. Div., ‘Curtiss 
Wright Corp. 

Solinski, Francis J., B.S. in AeE,, 
Senior Detailer, Electrical Installation, 
McDonnell Aircraft Corp 

Stahl, Laddie L., M.S.E., Major & 


Instructor, Guided Missiles School, U.S.A 
(Ft. Bliss) 

Stokes, Fred H., B.S. in M.E. (Aero 
Jr. Engineer, Regent Aircraft Corp 

Strittmatter, Willis C., Instrumenta 
Design Engineer, North American Avia 
tion, Inc. 

Underwood, Delmar G., A.A. in Ae.! 
Jr. Design Engineer, Goodyear Aircraft 
Corp. 

Vorachek, Jerome J., B.S.M.E. (Aero.), 
Jr. Development Engineer, Goodyear At 
craft Corp. 

Wall, Charles A., B.S.Ae.E., 2nd Lt., 
U.S.A.F.; Design & Development Officer 
& Project Engineer, Air Materiel Con 
mand, Wright-Patterson Air Force Bas* 


10n 


Wannlund, Wallace R., B.S. in Ac.E. 
Structural Designer, Kaman _  Aircrailt 
Corp. 


Wendell, Herbert H., B. of Aec.E., Lt 
(j.g.), U.S.N.; Air Group Maintenan 
Officer CVG-4, N.A.A.S. (Cecil Field 


Winnett, Alpha G., Jr., A.A. in Ae.E 


Ac.E., 
Aircralt 


Zemlin, Jerry P., M.S. in 
Aerodynamicist ‘B,’’ Douglas 
Co., Inc. (Santa Monica). 
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DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful 
without break-in...and dependable. 


EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 
in layout, strength checking and manufacturing process analysis. 
New class graduates each month— serving Douglas * North 


i American * Boeing Northrop Curtiss-Wright Lockheed 


Convair * Ryan Airesearch and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 


Phone or write 


CAL- AERO TECHNICAL INSTITUTE 


Grand Central Air Terminal — Glendale 1, California 


types and sizes of 
miniature ball bearings 


BEARINGS, Ball, miniature. Standard and Special for 
application in precision mechanisms to minimize friction 
and wear. High load capacity in minimum space. Light in 
weight. Specify MPB for shock loads, continuous opera- 
tion, extreme temperature ranges and delicate responsive- 
ness. Special designs and complete engineering service 
for your application. Write for catalog AE 


RESEARCH OPPORTUNITIES 


The University of Michigan is expanding its research organiza- 
tion and will have a number of excellent opportunities open in 
important research programs for ENGINEERS, PHYSICISTS, AND 
MATHEMATICIANS. Work classifications are in the field of: 


Electronics 

Systems Analysis 

Isi and C 


Researchers have an opportunity to complete their requirements 
for graduate degrees while employed. Salaries are commensu- 
rate with training and experience. Applicants are invited to send 
a resume of education, background and experience to 

PERSONNEL OFFICE 


UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 


Aircraft Engineering 


FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 35 cents, post ven 


$5.00 per annum, post free 


Subocription 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1_ England 
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No More Frozen or Galled STUDS 


(even at 1800 F:!) Try this Amazing 
Money Saver. 


CUT costly breakage and en- 
gine dismantling time, pitting 
of metal surfaces! 
We'd like to send you a free 
sample of the new Fel-Pro C-5 
‘Hi-Temp”’ Thread Com- 
pound to try on your toughest 
thread compound problems, 
including alloy and stainless 
steels. Then you can see the 
amazing, money-saving results 
being obtained by some of the 
nation’s largest engine build- 
ers and maintenance shops. 
Fel-Pro’s Colloidal-Copper 
formula kee metal parts 
separated, gall- 
ing at high temperatures. Its chemical 
purity solves the alloy and stainless steel 
a problems. Many shops report 
ig savings in engine dismantling time 
and great reductions in breakage after 
using Fel-Pro C-5 “‘Hi-Temp’’. Why 
not see what “‘Hi-Temp” can do for 
you... get your free sample and 
complete data sheet—write today: 


FELT PRODUCTS MFG. CO. 


1558 Carroll Avenue, Chicago 7, Illinois 


“HI-TEMP” 


THREAD 
COMPOUND 


Eliminates Pitting of Stain- 
less and Alloy Steels at all 
Temperatures! 


Engineers wanted for 


MILITARY PROJECTS 


at North American Aviation, Inc. 
Los Angeles 


Excellent openings for qualified 


AERODYNAMICISTS 


(Design and Research) 


STRESS ANALYSTS 
AIRCRAFT DESIGNERS 


(Electrical, Electro-Mechanical, Structural, Hydraulic, Etc.) 


and specialists in all other phases 
of aircraft engineering. Please in- 
clude summary of experience in 


reply. 
Engineering Personnel Office 


Section 2 


NORTH AMERICAN AVIATION, INC. 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIF. 


=) 
— i i - | 
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KEENE, NEW HAMPSHIRE, U.S.A. 
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MECHANICAL ENGINEERS 


AERONAUTICAL 
ENGINEERS 


AERODYNAMICISTS 


FOR SOUTHWEST ATOMIC 
ENERGY INSTALLATION 


2 to 10 years’ experience in research, design, 
development or test 


A variety of positions open for men with 
Bachelor’s or advanced degrees qualified in 
one or more of the following fields: 


@ LARGE WIND TUNNEL TESTING 
@ STRESS ANALYSIS 

@ AIR FRAME DESIGN 

@ SHOCK AND VIBRATION 

@ QUALITY CONTROL 

@ MECHANISMS 

@ ELECTRONIC PACKAGING 

@ HANDLING EQUIPMENT 

@ INSTRUMENTATION 

@ ENVIRONMENTAL TESTING 


Patent History Desirable But Not Necessary 


These openings are for permanent positions at 
the Sandia Laboratory in Albuquerque, New 
Mexico. Albuquerque is the largest city in 
New Mexico, a mile above sea level with a 
sunny, warm, dry climate, and a population of 
100,000. Located in the Rio Grande Valley at 
the foot of the Sandia Mountains, which rise to 
11,000 ft., Sandia Laboratory is operated by 
Sandia Corporation, a subsidiary of the Western 
Electric Company, under contract with the 
Atomic Energy Commission. This laboratory 
offers pleasant working conditions and liberal 
employee benefit plans. 


MAKE APPLICATION TO: 


PROFESSIONAL EMPLOYMENT DIVISION 
SANDIA CORPORATION, SANDIA BASE 
ALBUQUERQUE, NEW MEXICO 


ENGINEERS! 


Build your future with a young com- 
pany with expanding opportunities 


Immediate openings for qualified men with engineering | 
degrees or experience in airplane or helicopter engi- 


| neering, particularly in: 


Aerodynamics Ilustration—Technical 
Design Instrumentation 
Drawing Checking Servo Mechanism 
Electronics Stress Analysis 


Flight Test 
Flutter and Vibration 
Handbook Writing 


Structural Test 
Tool Design 
Weight Control 


Limited number of openings also available for mechan- 
ical and industrial engineers, engineering trainees and 
electronic technicians. 


Top starting pay ... rapid advancement based on in- 
dividual merit ... liberal employee benefits . . . bonus 
for extended work week 


Send resume of training, experience, date available 
to 


McDONNELL AIRCRAFT CORPORATION 


“Home of the Banshee” 


Post Office Box 516 St. Louis 3, Mo. 


ENGINEERS 
CHOOSE YOUR AREA OF SPECIALIZATION 
AT MINNEAPOLIS- HONEYWELL 


Minneapolis-Honeywell Regulator Company, the leader in the 
field of automatic controls and instrumentation, is presently en- 
gaged in research and design work in the areas listed below in 
both the aeronautical and general engineering divisions. Much 
of this work borders closely on so called “pure” or “basic” re- 
search, 


If you as an engineer are primarily concerned with the type of 
engineering work you engage in; if you have the proper back- 
ground; and if you are interested in becoming associated with a 
stable progressive firm, please let us hear from you. 


electronics gyros 
servo-mechanisms relays 
hydraulics computors 


electro-magnetics 
heat transfer 
vacuum tubes 


electro-mechanical devices 
aeroelastibity effects 
aerodynamics 

electrical contact phenomena 


Excellent opportunities for advancement in an expanding or- 
ganization. Promotions granted on basis of merit. Salaries com- 
mensurate with background. Address reply to: 

H. D. ELVERUM 
MINNEAPOLIS - HONEYWELL REGULATOR COMPANY | 


2753 Fourth Avenue South 
Minneapolis, Minnesota 
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Personnel Opportunities 


Wanted 


Preliminary Design Thermody- 
namicist—Analytical investigations on turbines 
pneumatic 


Engineers 


power systems, and re 
Should have background of 
thermodynamics, fluid dynamics, and heat trans 
fer. Vibration Engineer—Analytical 
tions on vibration of high-speed rotative equip 


compressors 
lated equipment 


investiga 


ment. Advanced mathematical training essential 
Air-Conditioning Engineer 


and system proposals on aircraft air-conditioning 


Knugineering analyses 
ystems. General background of heat transfer 
fluid mechanics, and thermodynamics essential, 
Technical Report Editor—-Edit 
ports and specifications on 


engineering re 
aircraft 
Must be engineering graduate with 
report 


accessory 
equipment 
outstanding 


ability. 


organization writing 
Reply directly to AiResearch Manufac 
turing Company, Preliminary Design Engineering 
Department, 9851 Sepulveda Blvd 


45, Calif 


Los Angeles 


Helicopter Engineers---l’or 
research and development program 


work in expanding 
Design En- 
gineers, Vibration Analysts (with flight-test ex 
perience), Electronic Engineers (with strain-gage 
instrumentation experience), and ‘Test Pilot (with 
engineering background) Minimum of 5 years 


experience. American Helicopter Co., Inc., Man 


hattan Beach, Calif. 


Aeronautical, Electrical, Electronic, and Metal- 
lurgical Engineers and Aeronautical Draftsmen 
The Naval Air Station, Corpus Christi, Tex., is 
seeking engineers in fields for 
needs and probable future needs. Applications are 


several present 
desired from personnel who have training and ex 
perience in the fields of engineering described be 
low. Applications for the positions should be 
made on Standard Form 57 available at any first 
or second-class post office and should be mailed to 
Industrial Relations Officer Naval Air Station 
Corpus Christi, Tex. Aeronautical Engineer 
Development of assigned prototypes and pilot in 
stallations of recently developed equipment; prep 
aration of reports; analysis of discrepancies to 
and 
the development of testing and/or adjustment 
procedures for aircraft components and acces 
sories, Two (2) positions, grade GS-9, at $4,600 
per year are open for immediate needs. Metallur- 
gical Engineer—Tc make physical and metallurgi 
cal tests of metals; perform chemical analyses for 
determination of type; prepare reports and mem 


ward the development of repair methods; 


oranda; develop procedure for plating and clean 
ing of metals; and make analyses of plating and 
cleaning vat solutions 
GS-9, at $4,600 per year is open for immediate 
needs. Electrical and Electronic Engineers—-To 
develop prototypes and pilot installations of re 
cently developed electrical and electronics equip- 
ment; evaluate and analyze resulting test data; 
Prepare reports; analyze known discrepancies and 
design repair methods; 
adjusting procedures 


One (1) position, grade 


and develop testing and 
Engineering Draftsmen 
To make detail and installation drawings from 
make sketches 
from the engineers’ descriptions; and do art work 
on photographs for clarification and identification 
Several positions, ranging from grade GS-4 at 
$2,875 per year to GS-7 at $3,825 per vear, are 
Proposed 


prototype parts on installations, 


This section is for the use of individual members of the Institute seeking new connections and 
6 organizations offering employment to Aeronautical specialists. Amy member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Aeronautical Engineers-—Senior, Intermediate 
and Junior level; for participation in the design 
and application of rotary wing to convertible air- 
craft. This is opportunity to 
affiliated with a cooperative aviation concern 
Inquiries welcomed from Aeronautical, Mechani- 
Detail 
Experience in helicopter 
will be commensurate 
with qualifications and are part cash, part stock 
Apply in writing with resumé of experience and 
education to: H. Peitzer, Gyrodyne Company of 


your become 


cal, Stress, and Power-Plant Engineers; 
and Layout Draftsmen 
tield 


desirable. Salaries 


America, Ine., Fitzmaurice Field, Massapequa 
Park, L.1.. N.Y 
Engineers—The following vacancies for engi- 


neering personnel exist in the Bureau of Aero 
nautics, Department of the Navy, Washington 
D.C Aeronautical Engineers—GS-11, $5,400 
per annum, PP-65, conservation and substitution 
of critical materials; testing for prevention of en 
gine corrosion; specifications and standards for 
power transmission devices and gearboxes. PP-61 
developmental programs and correction of defects 
in aircraft starters and auxiliary power plants 
PP-66, maintain continuous engineering appraisal 
of engines assigned, administer flight and labora- 
tory tests, and take appropriate corrective action 
PP-67, 


flight tests, and maintain technical administration 


evaluate designs, administer ground and 
of research and development contracts for ram-jet 
PP-59, assist in develop- 
ment, testing, and determination of operating 


and pulse-jet engines. 


limits for reciprocating and turboprop engines and 
Metallurgist— 
Conceive, plan, and 


individual components thereof 
GS-12, $6,400 per annum 


supervise research, investigation, and develop 
ment work in the light alloys used in naval air- 
craft. Aircraft Structural Loads Engineer——GS- 
11, $5,400 per annum, Review and evaluate 
structural air-load reports, specify a series of 
structural flight tests, and investigate structural 
problems arising during development or testing of 
airplanes or guided missiles. Mechanical Engi- 
neer —GS-9, $4,600 per annum. Develop and im- 
prove existing equipment and review proposals for 
new catapult deck equipment such as equipment 
for handling, positioning, and securing aircraft. 
Aircraft Preliminary Design Engineer—GS-12, 
$6,400 per annum initiate and develop genera! 
designs of subsonic and supersonic land- and 
carrier-based piloted and pilotless planes. Super- 
visory Chemical Engineer—GS-13, $7,600 per 
Initiate, supervise, and coordinate re- 
search and development projects directed toward 
new and improved solid and liquid rocket fuels 
and oxidizers. Supervising Aeronautical Rocket 
Power-Plant Development Engineer—GS-13, 
$7,606) per annum. Head of the Rocket Engine 
and Component Section Development Section, 
which initiates, supervises, and coordinates de- 


annum, 


velopmental projects of new and improved rocket 
engines and components. Aeronautical Rocket 
Power-Plant Development Engineer (Installa- 
tions) —-GS-12, $6,400 per annum. Head of the 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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Guided Missiles Application Unit, which plans, 
initiates, and supervises the design, arrangement, 
and installation features of rocket-engine systems. 
Materials Engineer—GS-11, $5,400 per annum. 
Designs and improves pilots’ clothing, parachutes 
safety harnesses, survival equipment, life rafts, 
galley equipment, and related aircraft equipment 
Aeronautical Engineer—GS-11, $5,400 per an- 
num. Research, design, and development of 
power -boost power-operated flight-control 
systems and components thereof. Fire Con- 
trol Design Engineer—GS-11, $5,400 per annum. 
Assists project engineer in carrying out programs 
for the development of systems and components 
for the control of aircraft armament used in air-to- 
ground attacks. Fire Control Design Engineers— 
(2) GS-12, 36,400 per annum. Initiates and 
carries out programs for the complete develop- 
ment of systems and components for the control of 
aircraft armament. Air Development Control 
Engineer—GS-9, $4,600 per annum. Administer, 
coordinate, and execute projects of initial design, 
procurement, development, and testing of air-to- 
ship guided missiles. Turret Design Engineer— 
GS-11, $5,400 per annum. Performs administra 
tive phase of research, development, and testing of 
aircraft turrets and turret components. Appli- 
cants submit Standard Form 57, application for 
Federal employment (available at any post office) 
to: Department of the Navy, Bureau of Aero- 
nautics, Personnel Division, Attention: Aer-PE- 
22, 19th and Constitution Ave., N.W., Washing- 
ton 25, D.C. 


and 


Development or Experimental Engineer— 
Graduate engineer with 5 years’ experience in 
applied engineering, preferably in development. 
Familiar with turbojet engines. Mechanical de- 
sign ability with background in thermodynamics 
and combustion. Capable of supervising develop- 
ment tests and writing good reports. Please direct 
reply to Solar Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif. 


Thermodynamicist—Graduate engineer to per- 
form theoretical and design analysis of gas-tur- 
bine-type power plants. Must be analytical with 
practical realization of manufacturing problems. 
Background of thermodynamics, fluid dynamics, 
and heat transfer necessary. Five years’ experi- 
ence in applied engineering in these subjects. 
Must be capable of writing good reports. Please 
direct reply to Solar Aircraft Company, 2200 
Pacific Highway, San Diego 12, Calif. 


Aerodynamic, Vibrations, and Senior Layout 
Engineers— Must have minimum of 5 years’ air- 
craft experience, preferably in helicopters. Please 
submit full details concerning education, back- 
ground experience, and capabilities. Address: 
Chief Engineer, Kellett Aircraft Corporation, 
Central Airport, Camden 11, N.J. 


275. Representative—Man with aeronautical 
or general engineering background, in specific or 
general phases, who has experience in management 
from top management point of view and who has 
inherent sales ability. Geographical location im 
material; age preferred to be above 30. Torepre- 
sent management consulting organization in 
negotiation with prospective clients, commission 
basis and opportunity, if qualified, to participate 
in work as an associate. Clients in all fields of in- 


— 
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Oakite’s 
FREE 

Booklet 
on Metal 
Cleaning 


answers questions that mean bet- 
ter production, more profits for 
you. Among its subjects are: 

Machine cleaning 


Electrocleaning 
Pre-paint treatment 


Steam-gun cleaning 

FRE Write Oakite Products, 
Inc., 75 Thames St., New 

York 6, N. Y., for your copy of 44- 

page booklet “Some good things to 

know about Metal Cleaning.” 


te know about 
Metal Cleaning 


Tank cleaning 
Pickling 

Barrel cleaning 
Rust prevention 


STRIAL 
INDU 
Fan, 


ek 
METHODS * 


Technical Service Representatives Located in 


Principal Cities of United States and Canada 


FOR CAA SAFETY 
AT OXYGEN 
ALTITUDES 


These exceptionally efficient and comfortable new 
masks have been developed by the makers of 
the first true aviation oxygen masks in co-oper- 
ation with the nation's top aero-medical experts. 
Unique valve and rebreathing system gives great- 
er oxygen economy at all altitudes. Amazingly 
lightweight, streamlined design gives freedom 
of vision and movement, conforms to facial con- 
tours for a close yet surprisingly comfortable fit. 
Specially formulated Arctic latex stays flexible 
even at 65° below zero. 

A-14 (Shown above) — For greatest oxygen econ- 
omy with demand-type systems. Effective with or 
without helmet. 


A-8B — For continuous flow systems. 


B-L-B Nasal Mask — leaves mouth free for talking 
or eating. 
B-L-B Oronasal Mask — covers nose and mouth for 


greatest efficiency. 


FREE—Complete Manual! For 
Aircraft Oxygen Engineering 
Contains plans and description of 
all types of systems and equip- 
ment. The first complete manval 
of its kind. Write for your free copy. 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


A Division of Air Reduction Company, Incorporated 


Cleveland 14, Ohio 


Aviation Equipment Dept., 


ENGINEERING REVIEW 


dustry, but anticipate this representative to con- 
centrate on air-transport and aircraft components 
industry. 


271. 
tures—-Large midwestern 
for Assistant Profess 


Assistant Professor of Aircraft Struc- 


university has opening 
» teach undergraduate 
and graduate cours¢ i conduct research in air 
craft structures 


266. Aerodynamics Engineer 


years’ experience I 


Minimum of 4 
expanding program in 
boundary-layer contr velopment 
ver work desirable but 


complete 


program 
Experience in boundar 
not essential Submit experience 
Salary commer 
West Coast location 


résumé rate with qualifications 


256. Research 


in application of mat 


With 


matical and 


Engineers experience 
physical 
theory to the analy rvomechanism systems 
Engineers— Experienced in 
flutter analysis, calculatir 


as applied to aircraft 
dynamic model re 
and corre 


quirements airplane and model 


data relative to flutter uracteristics 


Available 


274. Research and Development Engineer 
Ph.D. 
and carry on research ar 


Desires engine staff position to direct 
development work on 
special and difficult ems originating from 
the activities of the regular engineering staff and 
from unusual specifications. Has been particu 
larly successful in develo simple and unique 
designs for the solution of such problems. Has 
over 10 years’ recent experience in the aircraft 
field, including subsonic and supersonic air frames 


jet power plants, and some electronics work and a 


like amount of experience in engineering and 
graduate teaching 

272. Aeronautical Engineer-—-B.Ae.E. from 
New York Univer Presently in second 
graduate year at Massachusetts Institute of 
Technology; professional degree of Aeronautical 


Engineer expected in June, 1951 
air-frame 
perience between Bache 


Five years of 
propulsive ystem, and missile ex 


r’s and graduate work 


270. Aeronautical Engineer—-M.S. in A.E 
Seven and one-half years’ experience in field of 


aeroelasticity 


269. Missiles Specialist 
Ph.D 
in aerodynamics, stability 


Excellent theoreti 
cal background Many years’ experience 
automatic control 
servomechanism analysis, design, and production 


Desires supervisory po 


268. Sales Engineer 
resent 


Aeronautics 
Eastern manufacturer or 


Will rep 
concern on 
Has excellent 


Pacific Coast contacts top manage- 
ment in the industry Has sales office already 
established in Los Ange Can provide ware 


housing for local inventor No other clients 


267. Administration—-Age 31, single A.B 
degree, University of Pennsylvania Major in 
administration; cours¢ industrial and aero 
nautical engineering Almost six years in aircraft 
testing in last position Desires permanent 


position as junior Administrative Assistant or 
equivalent, with opportunity for advancement 


Philadelphia area 


265. Aeronautical 
York University. Alm 
in design. 


B.A.E New 
t two years’ experience 
Age 28. Desires 


Engineer 


position with com 
pany located in New York or vicinity 

263. Aircraft Instrument 
Requires post in Egypt 


Representative 

[welve years’ experience 
including aircraft instrument technician and com 
pass specialist. Specialization Courses: Instruc- 
tor to Egyptian Military Air Forces, R.A.F., and 
Indian Air Forces; Bombsight Instructor. In 
spection companies 
Member of the Institute of Navigation (London) 


experience—engineering 
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(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 


No Physical Examination + No Age Limi 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover oll 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co 
American Surety Co. of N.Y 


airlines in U.S. and 
Americon Flag lines 
world-wide — also 
airlines in Coneda, 


nt Ind t 
Mexico and South Century Indemnity Company 
Hartford Accident & Indem. 


America which meet nity Co. 


safe operating 
standards 


Maryland Casualty Co. 

Massachusetts Bonding & 
Insurance Co. 

New Amsterdam CasualtyCo 


Standard Accident Insurance 
Company 


Travelers Indemnity Co 
United States Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 
NEW YORK 7, 
CHICAGO 
LOS ANGELES 


80 JOHN ST. + 
WASHINGTON 
ATLANTA 


ANNOUNCING 


A Special Issue on 


ELECTRONICS IN AVIATION 
MAY, 1951 Issue 


@ This Special ELECTRONICS is- 
sue will mark the beginning of the 
REVIEW'S increased editorial 
coverage of electronic applica- 
tions in aviation. 


@ Engineering readership of this 
include over 10,000 
leading aircraft, guided missile 
and research specialists. 


issue will 


Order your space now! 
Forms close April Ist 


Write, Wire or Phone 
for detailed information & 
16-page Aviation Market Book 


Aeronautical Engineering Review 
2 East 64th St., New York 21, N.Y. 
TEmpleton 8-3800 
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Aircraft > 


Engineers / 


! 
Lockheed in|California offers 
you an important position — now 
! 
Lockheed invites! you to participate 
in its long-range production program, 
developing the aircraft of the future. 
Lockheed offers an attractive salary 
now, a future in aeronautical science, 
a chance to live and work in 
Southern!California. 


Lockheed also offers generous travel 
allowances to those who qualify. 


Lockheed has immediate openings for: 
! 
Aerodynamicists 


Electronics Engineers 
Aircraft Design Engineers 
Stress Engineers and Analysts 
Production Design Engi 
Engineering Technical Writers 


Manvals Engineers 


Write today — giving full particulars 
as to training and experience. Address: 
Karl R. Kunze, Employment Manager 
LOCKHEED Aircraft Corporation 


Burbank, California 


PE 


PHYSICISTS 
MATHEMATICIANS 
ENGINEERS 


Applied Physics Laboratory 
The Johns Hopkins University 
has openings for 
SENIOR STAFF MEMBERS 


Physicists 
Theoretical and Experimental 
Mathematicians 
Applied-Dynamics Analysis 
Electrical Engineers 


Micro-waves, UHF Pulse Circuits, 
Telemetering, Radar 
Aerodynamicists 
Dynamics, 


General Supersonic Per- 
formance 


Mechanical Engineers 


Servo-mechanisms, 
sign 


Engineering De- 


Project Engineers 
Engineering Test Program Coordination 
Computing Machine Operators 
Maddida, Reac, Simulators 


Excellent opportunities in modern research 
laboratory. Interviews will be arranged 
for qualified candidates. 
fidential. 


All replies con- 


For further information write to— 


E. M. Lane 

Applied Physics Laboratory 
The Johns Hopkins University 
8621 Georgia Avenue 

Silver Spring, Maryland 


RSONNEL 


Superintendent, aircraft servicing and mainte 


nance. Aircraft development experience and tech- 
nical writing ability. Widely traveled—South 
Africa, Egypt, Palestine, Iraq, India, and 
Baluchistan included. At present residing in 
Egypt. Age 28. British. 


262. Aeronautical Engineer— Eight 
1939-1947) with major airplane manufacturer as 
aerodynamicist and design engineer, embracing 


years 


wind tunnel and flight testing in research and 
project work, airplane preliminary design, project 
chief aerodynamicist responsibility; some sales 
engineering with reference to military, commer- 
cial, jet-propelled, and flying-boat types of air- 
planes. Six years’ total teaching expe ience; 4 
vears (1947 to present) as head of department, 
embracing applied aerodynamics and airplane de 
Some ex 
N.Y.U. and M.I.T 


Graduate School background. Age 35 


sign, in foreign technical institute 
perience as consultant. 
Present 
contract expiring. Desires to relocate in U.S. or 
Canada. Receptive to propositions stressing op 
portunity rather than job security. 


261. Mechanical 
Iixperience of 61 


Engineer—B.M.E., 1943. 
2 years in aircraft industry in- 
cludes 5 years as aerodynamicist and 11/2 years as 
ab analyst testing aircraft components and equip- 
ment. Desires position doing mechanical develop- 


ment test work. Location—I.os Angeles area. 


260. Pilot-Engineer— Transoceanic air-line 
captain and aeronautical engineer desires location 
in Southern California Area. Flight experience, 
8,000 hours land and seaplane, currently Constel- 
lation and Boeing Stratocruiser; formerly chief 
test pilot for manufacturer and air line M.S 
Aeronautics, M.S. 
years’ manufacturer experience 
A 39; 


ge 


Physics. One and one-half 
aerodynamicist 
presently employed, desires change. 
Interested in either flying position with manufac- 
turer or executive transport, or responsible ground 
position 


259. Flight-Test 
New York University. 


Engineer—-B.A.E., 1946, 

Four years’ experience in 
flight testing, covering instrumentation, opera- 
tions, planning, data analysis, and report writing 
gained as a civilian project engineer at Naval Air 
Test Center. Experience in machine-shop prac- 
tices, in wind-tunnel data analysis, and as assist- 
ant to a consulting aeronautical engineer. Will 
accept position anywhere in the United States. 
Further information on request. 


258. Engineer 
and 5 years in sales as factory representative; 


Eleven years in engineering 


management and some production experience; 
graduate of University of Michigan and Alexander 
Hamilton Institute of Business Administration 
Wishes to apply experience in the production de- 
partment or to assist in coordinating production 
sales, and engineering departments. Locality and 
salary open. A detailed outline of experience will 
be sent on request. 


234. Teacher 


Professor or Associate Professor of Aeronautical 


Desires position as Assistant 


Engineering or engineering mechanics at recog- 
B.Ae.E. 
magna cum laude. M.S. in Ae.E. 
progressively 


nized college or university. degree, 
Three years of 
responsible industrial experience 
including stress analysis and design of tubular and 
stressed-skin structures and of the mechanical 
elements of civilian and military aircraft with 
emphasis in rotary-wing field. Over 4 years of 
college teaching experience as instructor and 
assistant professor. Qualified to teach graduate 
courses in theory of elasticity and elastic stability, 
experimental stress analysis, rotary-wing aerody- 
namics, etc., as well as undergraduate curriculum 
in aerodynamics, aircraft structures, and airplane 
design. In reply please discuss rank available and 
salary schedule. 


OPPORDUNI 
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GENERAL MOTORS 
INDIANAPOLIS 
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SEE PAGE 63 
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Specially Designed 
for 
AIRCRAFT 


VENTILATING SYSTEMS 


JOY AXIVANE FANS answer perfectly the 
aircraft industry’s need for a light, compact 
fan in a wide selection of sizes, ranging up to 
types with the capacity needed to service the 
largest airplanes. High efficiency results from 
the JOY vaneaxial construction, which per- 
mits high volumes and pressures with mini- 
mum power consumption. 

JOY Fans for aircraft ventilating systems 
are available in 18 standard models, ranging 
in air output from 60 to 4400 CFM at 1” to 
6.5” water-gauge pressure. Weights range 
from 5 to 51 Ibs.; sizes from 314” to 14” in 
diameter; and power input from .04 to 7.5 
hp. Special sizes to meet your individual needs 
are available to order . . . write for bulletin. 


W&O A2274 


N 


G 
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* Registered U.S. Pent Office 


JOY MANUFACTURING COMPANY. 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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Judex te Aduertisers 
A J 
Air Reduction Company, Inc., Ohio Chemical & Surgical Equipment 122 
Division, The Garrett 55 K 
America, Kendall Company, The, Bauer & Black Division 
American Phenolic Comoratlon. Keuffel & Esser 
* American Steel & Wire Company, United States Corporation Subsidiary 47 Imperial Pencil Tracing Cloth.............. 
Arma Corporation, American Bosch Corporation Subsidiary ......... 124 | 
Baldwin-Duckworth Division, Chain Belt Company. 44 
Bauer & Black Division, The Kendall Company .............eeeeeee- 19 
Minneapolis-Honeywell Regulator Company.............. 118, Back Cover 
N 
Chain Belt Company, Baldwin-Duckworth Division. 44 
*Clifford Manufacturing Company Division, Standard-Thomson Corpora- 
io Chemical & Surgical Equip t Company Division, Air Reduction 
Douglas Aircraft Company, 13 
Dow Corning 100 Pittsburgh Plate Glass Company, Industrial Paint Division............. 52 
E R 
*Eclipse-Pioneer Division, Bendix Aviation Corporation.............. 85 Republic Steel Corporation 
*Electrical Engineering and Manufacturing 88 Allloy Steel 115 
*Fairchild Engine and Airplane Corporation, Fairchild Aircraft Division. 4 
*Scintilla Magneto Division, Bendix Aviation Corporation............ 41, 65 
*Standard-Th Corporation, Clifford Manufacturing Company Division 57 
G Surface Combustion Corporation, Aircraft-Automotive Division........ 42 
Garrett Corporation, The, AiResearch Manufacturing Company Division 55 
General Electric pany, Apparatus Department. 6 U 
General Motors Corporation, Allison Division. ...........- 63, 91, 92, 121 
111 United States Aviation Underwriters Incorporated. 120 
B. F. Goodrich Chemical Company... 109 * United States Steel Corporation, American Steel & Wire Company.... 47 
B. F. Goodrich Company, The, Aeronautical Division............... 59 055-00 ey. 117 
Goodyear Tire & Rubber Company, Aviation Products Division...... 1 
Vv 
45 * Vickers Incorporated, Division of the Sperry Corporation............. 61 
Ww 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1950 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


It is dis- 
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Air Transport 
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New York 21, N.Y. 
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ARMA ANALOGUE COMPUTER 


YES, AND EVEN UNDER THE SEA 


The Analogue Computer has long held a high place in Arma’‘s work in such 
specialized fields as automatic gun-laying and torpedo-data computing 
for the U.S. Navy. Its present wider application to the needs of the other 
Services stems largely from accelerated post-war engineering at Arma, 


which resulted in miniaturizing its components and at the same time making 
them interchangeable and more accurate. 


By this Arma development, the Analogue Computer has reached a new 
level of importance as a contributing factor in the high accuracy of Amer- 
ican arms. It is typical of many things developed by Arma engineers to aid 
in making America safe against those who wish to destroy it. 


ARMA CORPORATION 


254 36th STREET, BROOKLYN 32, N. Y, 
SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


PRINCIPA 


PRODUCTS 


Gyroscopic Compasses * Gunfire Control Systems * Stabilizing Devices * Automatic Control Switchboards ® Electrical & Electronic Equip. 
Electrical Computers * Airborne Instrumentation * Navigational & Plotting Instruments * Mechanical Computers * Servo Mechanisms 
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Presenting a New. 


STAINLESS STEEL 
MECHANICAL AND PRESSURE TUBING 


These are common sizes. Intermediate sizes, larger or 
smaller diameters, heavier or lighter walls, or geometric 
shapes other than round also are available. 


DIAMETER RANGE DIAMETER RANGE 


V8" 
1/4’ 
2-3/8” 
2-1/2” 
2-5/8” 
15/16” 12-23 2-3/4” | 8-20 
1” 11-23 2-7/8” 8-20 
1-1/16” 11-22 3” 8-20 
1-1/8” 11-22 3-14 
1-3/16” 11-22 3-1 2 8-16 
1-1/4” 11-22 | 3.3 4 8-16 
1-5 /16” 11-20 || 4 6 
1-3/8” 11-20 4-1/4 8-16 
1-7/16” 11-20 4-1 2 8-16 
1-1/2” 10-20 4-34 8-16 
1-9/16” 10-20 5 8-16 
1-5/8” | 10-20 


Stainless Steel Tubing and Pipe 


The above sizes are available in types 304, 3095S, 310, 
316, 317, 321, 347 and 430. Type 302 is available in a 


limited range of sizes for ornamental use. @ NOW... up to and including 5 OD... a 
such ELECTRUNITE Tubing made of time-tested 
sa STAINLESS STEEL PIPE Republic ENDURO* Stainless Steel. 
ther SCHEDULE 40S | SCHEDULE 10$ In 1947, the ELECTRUNITE Size Range was 
‘ma NOMINAL OUTSIDE || STANDARD PIPE | LIGHT WALL expanded to include the pipe sizes listed at the left. 

PIPE SIZE DIAMETER TRICKNESS [PE WALL THICKNESS 
king Today, Steel and Tubes keeps pace with your 
ve r | 088 065 expanded requirements by offering a complete range 
V2 109 083 of stainless steel tubing sizes produced by the con- 
new tinuous welding method. 

1-1/4” 140 109 

1-1/2” 145 109 
ner- 2” 154 109 Republic—world’s largest producer of stainless and 

aid 3 oe 120 alloy steels—offers you prompt metallurgical assis- 

4 - 120 tance with any problem involving the use of stainless 

The above Pipe Sizes are available in the Chrome- steel tubing or pipe. Write, wire or phone today for 

Nickel analyses of Republic ENDURO Stainless Steel. further information. 


REPUBLIC STEEL 
N CORPORATION 


qvip. STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
eed Export Dept.: Chrysler Bldg., New York 17, N.Y. 


\ 
3/8” 16-25 1-11/16” 10-20 
| ie | Be | 
9/16” 14-25 2” 9-20 
® 


How they measure 
‘**Panther-Juice” 


The Grumman F9F **Panther’’— the first jet-powered 
carrier plane to strike at an enemy—is one of 10 types 
of jet aircraft now measuring fuel by the Honeywell 
Electronic Fuel Indicating System 

This photograph shows how the F9F’s wingtip fuel 
tanks are refilled —using a long hose and portable 
ladder, since the wings fold up on shipboard. 

And millions of air-miles show how dependably 
accurate the Honeywell system is— how much more 
accurate than systems that measure by volume in- 
stead of by weight. 

That’s due partly to a sound basic principle. Partly 
to excellent engineering. Partly to specialized appli- 
cation of every installation. A// three are essential to 
superior performance. And you ge? all three on every 
job Honeywell does. 


Minneapolis-Honeywell, Minneapolis 8, Minn. 
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